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(57) Abstract: Branched polyalkylene glycols useful as reagents for chemically modifying physiologically active polypeptides 
wherein two single-chain polyalkylene glycols are attached to a group having a cyclic structure other than a planar structure and a 
group reactive with an amino acid side chain, the N-terminal amino group or the C-terminal carboxyl group in a polypeptide or a 
group which can be converted into such a reactive group is further attached thereto. 
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ij n-^W^nfe^wW^t-f Fr^XA^- tf (SOD) TttJfil 



1 



WO 01/48052 



PCT/JP00/09159 



-r-ttUl W—9 n 5 a ->5r_>> 3 y (pharm. Research Commun.) N 19 
#x 287M (1987-^) ] 0 »1^ud^-«@^ (G-CSF) ©tf 'Jx^ 

(J. Biochem.) > 115^\ 814M (1994^) ] „ %<Dmzb7W=r*±-M s 

-3— M&MtXV^T'?- h*®0!l#Gillian E. Francis^;: J; oT£ ttb^tlX^ 
5 [7 7-7>>a-r^M ^-f^r^yni;- (Pharmaceutical 
Biotechnology) , 3# v Stability of Protein Pharmaceuticals, Part B N 235 
H (199230 „ Plenum Press, New York] „ £fc N £Hr££tf U ^7?- 

y * i/ > ^ ij u -jitmm t s c: t t & i xm e> n mm t ut h\ 

^MSSdfc 38#, 208M (1998^) ] , *«MS«EfcqJ*i:* 

— ^a>X (Biochem. Biophys. Res. Commun. : BBRC) N 122^ s 845M (1984 

* n > V a /f — r ^ * h ij - (Bioconjugate Chem. ) , m, 150H 
(1995^) ] o Ztlt><D8.m<D$iZ^ tf*)^7?-\t(pCD<$%.<DT*;mm& 

Jl/^Vfifctbil^ (Growth Hormone-releasing Factor) ©*;i/^^^>5fe^(zy ;i/ 
*7 ^73- Y (J. Peptide Res.) , 49#, 527M (1997^) ] , 

ffifc^rSWt^ y x.* u >? y [/w y d s>- 

( BIO/TECHNOLOGY) , 8#, 343JC (1990^) iiT ^ «• . 

■ -2 ; 
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mm y 7)u* u yv y •n-K'&m* u ^7*^- k©^ < hu a^M* y 

#fcne>*iT^5# [if *7 >t-r*p$>*;i/ >t17,yv- 

(The Journal of Biological Chemistry) % 263^ 15064K (1988^) ] , £ 

T-?ZMtLT&, 4 >*-D-f ¥>-15jF»e>ftW3 [If 5> * 
7 AV^oy*;!/ ^*HJ- (J. Biol. Chem.) N 272g N 2312K (1997 

*e) ] o ^fi^ti^'jmi/^^u^-^-eit ft^mftfi 
*v£p sfcs ^yr;i/#i/>^y3-;i/^^$*scttf^a?swy^ 

*jgS©Ji?Ux^u>^y3-;i/»^|:*»jEPe»tb-Cl^S (*SB8¥3-7246k ftg|| 
¥3-95200) o C©i§^ TO#^fi5,000©* h^iJxfU>^U.3-;i/ 

Jvcus*** £©fc^Ttttf y^7^Hfc©Ki6iJvf r##&#£U fro 
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£\ #ii&&©j&^#¥m^fc£fctotf u T;i/^ri/ >^u zi-^mcDwmmm 

(W096/21469, US5,643,575) H#*fle>ft-tUS#> *M©^^i§T-^b 

® Jf XfciifiS ufc t) ©t & s ^ a-hum* u t;i/^t i/ > 7 u ^ -;u^T"^ats 
ufeS^tc jtis ur «t t) # w ^ x * it*-? t a t u -5 &r t±» e> 
w±© ct -5 uvt&m-x u r;i/^r > y u- 3-;i/js®Bga^%^flR tfcs 
ttMtf u b > 7 u n e> fix v> a „ 

US [if 7>-fey h (The Lancet) % 352^ 7^, 1491H (1998^) m ». 

ts®«©M^©£« tte-ox^z&s m&mfc-cm v > nr u a ifn- /? ib 

^J{ilB*^©&TaS^A ^ ^T'^)a^©P^M^$)»3^ ffitt#±#U froft 

U>/m #StBv #03fflL *$v.W*4MD4tfB&.®&& "^l/* 
tt&S^ttifcliE&j£j*£&* il^iit^re&S&fr .[^ 41^ 769 
H (1990^) ] , j&m^^M^ta^il©^ISIi:*SRr«l^^i@$nT 
US [fflfttg*. 22^, 7m. 278jf (1996^) ] 0 Cft6©)£J§T**>Pl«Hc, 
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So 

i-fct>^ *«iii3tt¥ia«^^©sa«^^^^-r s*t2*©i*«si? u 
t)\s* vyyvzi -;j/HjWB£u fro* y k ^©t ^ j mms n*jk 

»j K*fett*©si«»©»* y 7)i*u zi-jimm&s #±vm 
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R n^/ R n<"> 

l&tp, R ,0 (i(CH 2 ) u (iWk uttl~10©g&£^-f) £fc&CH=CH-(CH 2 ) ua (i£>K 
ua&0~8©g&£S|-r) £31 U 

WttO, S. CH 2 £fc«:NR 14 (]£«K R ,4 i±7K^^ £tz&i8M7 )l*)V*-£t) £H 
+} T?a$n**/p«)**JS ; PS3~5ffl|»^fc*7?*S©#»*LV^o ±13© 

m<D±mx y 7)i* v y y u ^ *-;i/srei68 t> u < ^- b— 
btttx ™^tt^©JStt«fs*^-rs*t^^qrte&i*« 

U ^7*^- K *© t ^ y gtyflgu m*&7 i;&£tz t4C*«* *>;u3£ £ 



G 
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(R 1 -M n -X') 2 L(X 2 -X 3 -R 2 ), (I) 

MttOCH 2 CH 2 , 0CH 2 CH 2 CH 2 , 0CH(CH 3 )CH 2 , (0CH 2 CH 2 ) r -(0CH 2 CH 2 CH 2 ) s (S^K rS&Tfis 
l±m~£tz&mte^X, ft&<D]E<D&m&%t) llfcfci:(OCH 2 CH 2 ) ra - 
[0CH(CH 3 )CH 2 ] sa (ifrk ral3£V : saL&%ti?nffimv%£Vstmm'Z$>Z) 

U 

qfil~3©g&£3iU 

X'(i^ Os Ss 7^*1/ X 0(CH 2 ) tl ta«l~8<Dg&£g|-f ) > (CH^O 

tbttfig3tai:|5l«-efeS) > NR 3 U^K R 3 (i7k^JI?*fc(iMS.T;w 
^^m-f) s R 4 -NH-C(=0)-R 5 [StK R 4 (i^ s 7^*1/ >£fciiO(CH 2 ) tc (it 
«K tcttfifBtafclWcaa) R 8 tt*S^ 7;i/*l/>£fc!iOR 5a (sG*x 

R 5a &^r£fctt7;i/*l/>£3|-t) fclff] , R 6 -C(=0)-NH-R 7 R 6 (i^ 

;i/+U>^feti(CH 2 ) td 0 U^K tdttHufBtai:M-e*5) s R 8 -C(=0)-0 

R 8 ttHuHBR 5 'i:PJ«t$)?») £fc«0-C(=0)-R 9 (sfctk R 9 (iMI3R 5l i:|5l^ 

tfttlfr^ 0f-fcJ±(CH 2 ) te 0 (5S<K tet±B5!3tafc|^ISn?ifc5)' 

X 3 (i^$ fcfcfc:P;Mr 1/ > £H U Zo^R'-H-X 1 ^ J:t/lo~3ocDX 2 -X 3 -R 2 (d:^ 

Si (I) ©=&S©£^tc£i^ f£i^7';u+;u^j:^l57';u*y-f ;i/©f£i^ 
n-7DWk -fV7DK^ % n-^;K sec-7>;k tert-T^JK 
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o£l/>, n-7>l/>, ^V7fl/X sec-y^-l/X >, ^>f- 

5* (I) tfcl^T, MttOCH 2 CH 2 s OCH 2 CH 2 CH 2 , 0CH(CH 3 )CH 2 , (0CH 2 CH 2 ) r -(0CH 2 CH 2 CH 2 ) s 
(S+x r^<ty f s(i(B]-tfe(iM^o-C, ffi&©IE©SEftft£-r) *fct± 
(0CH 2 CH 2 ) ra -[0CH(CH 3 )CH 2 ] ss U>K ra£ <tt>*satt^ix-?ixiliar^<t VsfclWC 
&3) ftHU (0CH 2 CH 2 ) r -(0CH 2 CH 2 CH 2 ) s rfc«fctfstt*ft*ftfiMffi3i:H3* 
^fcH:(0CH 2 CH 2 ) rl -[0CH(CH 3 )CH 2 ] ss U4>, ra£.J:tfsatt**i*;h,lMgBfc 
P$S"C&S) -Cfc*©^ rS.ttfs&tfKraSi.fcVsafcJ;, *?£b<ttl~100,000 

5£ (I) KS^T, nl±ttJ8c©IE©Sf»ft3SU b< lilO~100,OOOT*& 0, 

* fc*f * b < {±ioo~i,ooor*feSo 

•Hre^Sft** U T^l/ >^U 3-;^©¥^ittx #J 1,000- 
1,000, OOOA^g; b < N 5, 000-100, 000#£ 6t3»^ bl^o M„^-(0CH 2 CH 2 ) B -T?<fc 
®»fcftSJt?U^l/>^-'j3-;i/SI{±Mw (li¥Wt) /Mn (». 

^a30,000filT7?&n«rff!E©*©*ffl^Siifc#^§S o 0d*.tts 
^*#2,000, 5,000, 10,000, 12,000, 20,000^©^ ^ h^>* U 

*«Mt*v>tii^ns. ¥®#tim^©mMii£ft^<r£^2#©i 
U 7;u* u>^Un -;i/M#*§£ U fro*- u - k *© 7 =• y nfii 

« ft * -f s g& qjifc b #n£§y it? u * i/ > ^ y □ -)im, 
s$ (i) r-^ti-5^^^ i ;7;u^i/>^Uu-;um©^Stt, 500- 

1 , 000, 000T*& £ d b V 

iS (I) t43V^Ts qfcfcW3©e»ft£U #£b<ttl-e&So 

a (i) c£^t, Ltt¥ii«iJ§w©*K«iJift^#-r.s3-5'^«[3!j*nJi6^ 
ST-feD, «tt«jg±©easkb-Cv7kK*,- g&*> b < \±%w.Wk<K>{m.? 
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UTtt> t^a tiMTfriiS'Oi**^ <&m7)ijj;'()i7*; s 

lti*. *;>?u^*vy h *)Ji)iX>m. i/^o^dfit> h u#-;k 1,3,5- 

h Vp< 3^-1, 3,5-^ d^*1*> HJ*;i/*>^ (Kemp's triacid) % *:hg* 
(Quinic acid) , V7 % J *s>? u^*yy, 2,4,10- h *)**?7y^>? >> 
-fVS'h-M ^>*^ (Shikimic acid) , D,L-v;vth-;k U.*-A x 

5$ (10 

R^ 

(II) 

r"^ r i^R 12 { \ 
5$ (II) CfcW^ WtfCHj-efctK 3fPOu^4t & 5«^*«ff * U>o 
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4? 7)1-77, -iy •*—•)$-*) >7 i/>-\zi/7, (PROTECTIVE GROUPS IN 
ORGANIC SYNTHESIS) s ^3 > .7* U- T> h* >f>3- 

#l/-f^* H (JOHN WILEY & SONS, INC.) (199WO «f] „ 

183H (1958*f) s m^mfe] £fcfckG. E. McCasland^E. Clide Horswill 
*7 7*i)jj> tr^tiJl VIM 9-4 (Journal of 
American Chemical Society) , 76#, 2373H (1954^) ] (Dfim^lzft-DTh 

£tzs ^>-tf>3S£*Tf £fc-&«S. IsodafcH. Yamaguchi©£& 

ItrKtifr 7>>Y 77-V'>i-T^il/ (Chem. Pharm. 

Bull.) \ 28 (8) 2337H (1980^) ] x K. PrasadhO. Repic©£& |> r 

7^FD> 1/ * -X (Tetrahedron Letters) s 25 (23) 2435 J! (198430 ] 

LB*{tm£m, ttmn&mm mms 19-23M (1992^) * %m&m~~v, 
a (i) {c^vnTs mzxv^T'rF'boTzsmmms N*«7^a^fea 

7*^7 ^ . f $ N^T^y^ c* 
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^>ix5o. ^py><b:fc;i/tf-;i/:fcj;r>v\py>ft{£^^ 

ttm 7<y^ x mm. 9km. 3<t>m<D&m?tf$>ift>nzo 

mr^Mt, zn?timmtmmx$>% 0 
WMih^*<D&w^mm*&<bfrK&mmteum& [protective groups in 

ORGANIC SYNTHESIS, ^2«S, JOHN WILEY & SONS, INC. (1991^) ^] T-&siU 

d x 2 £ fe{±x 3 ^^ \sxmm 2 zmA-? s a 1 x z 



11 



WO 01/48052 



PCT/JP00/09159 



Si&ftl :XWI6£> 0, 7;^I/X 0(CH 2 ) u . £fcy:(CH 2 ) tb 0^&£<b£tl© 

ft^fc-(I) <Z>9*>> X'tftg^ 0, ^;i/^rl/>, 0(CH 2 ) ta (jfc^ tattslifBi: 
11^5) , £fc«:(CH 2 ) tb 0 (A+n tbttifffifcEMreaa) -??;fc£{b£tl (la) 

h U * A, ifbf&\ XMiti- h'J^As h UxW* V^CDJI^^S® 

v;nf u xu^Uh -;nsofUBRoflj^<» % t fcfctrf? 
m $4i& i9~2i# (1992^) , %mi £V£v?mni3iM7cm-cm7C*&Zb 

A x aRS MftF&tfSftS, . _. . 
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^PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, £2fc JOHN WILEY & SONS, INC. 

(1991^) mtBmvJsmiz&^zmmzim. ^^ammmtLXi^^ 

# 'J T;i/+U>^U n-;i/^A©Apy>ffl*<tl>* h v;Wb#KiSamuel 
Zalipsky©$^£ [/ W ^- n > 5; a ^- J> >j X 7. h 'J - (Bioconjugate Chem. ) , 
m, 150M (1995^) ] ^f3^^tifc=&8©^S-C^S^^-rSCli:^T' 

Mb^£UTi±7}^S#^#^-T-&ftl£ (*?3lU<tt\ Mw/Mn#l.l«T) V> 
fr&S¥^7}^ft©&©&flH^HSo 
f# 6ftfc2*tB7>ii£§>* y u > 3-;i/3I££tf}g£t>(i^©3: £ 

i*i'Dyh^77^- -ffifl-IB* ?|*SW©l^©;&iST«ffift©«5g©2* 

:5ufc#-?l5. ddSTffiDXfi-e, fb£<8) (la) ©5;&vR 2 #7k®£-CfcSfc 
(Iaj) ©n<ofr#& £tt* 0 

• bm*# u ^ 7 >f k a * fc as**** u h s/;i/« t * u tjv * v y y u 3 

U £ A, &ft«£§&> . r U -7 A, h ^ >«©*£ &££©#' 

WJA7>f p*«i±?lJjR©fc^T?as;&s S®Stt*'J*-;bSfiAP 
yWb^tlEi [0*fl3*^rti, Hlfcfb^fi^ ^4KSs l&g (199230 > A 

b u ;k br u s;>^©ja^«ci§*lt««*fet±»»bx i-30^;u©*mfb± b 

•J* A, «Mbffi», Mftt b u •> As b UiW^Vn *y*A*-7*u 
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^ASfett^o^P^Wbt)*) t <& h^H^IAU '2*o#.U7^* 

**Jffl-TS^ ife5UliitM0'>ft < fcfc-o£&yt-rS£&fcftoTR 2 
K: 38ft f 5 o * U u > if U 3 -;i/JHA* fe tt d y Wb#j & U < (i h 

isMmzfe&t sua, & u < tt*g^ufe»tasttst< u *-;i/$u mm-x u n 

H«*fcHflB«*»J S'g&ftfcLTt^ 7K^S©ffe(3, 

$/ U A\ ^ 7 x - Mert- 5/ u ;k h U ^ > U ;k MJ7i 

tert-y^;K 9-7iWl/r)Mf Jk j< h>M h*^**-^ 2,2,2- h U ^ 
poifiK 2-( h U^^;ui/U;i/)x^;K i/^i-^j )i, tu;k zhD7 

^>t;;i/T-b^-;K i,3-^;**tr-;i/^#*if [protective 
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GROUPS IN ORGANIC SYNTHESIS, JOHN WILEY & SONS, INC. (1991^) ] . 

& a* u 6b&&t % zzvtt.ttz imm, mem t r r 2 t Lxmm 

m * fc&SH**' U h isJlMvmfoM t UT fck is* Km, *±m. Kemp 5 s triacid 
<b£t> (I) OH, L^^tf<b-&tlt3|fffctzMmSR 2 &#Ab-Cf#^n5<b^ 

fb-&& (la) R 2 #;fc;Utf*^-e&3i$; (Iaa) 

(R'-^-X^UCX^-COOH), (Iaa) 

(S*J'» 0, 7>;Mrl/> N 0(CH 2 ) ta , $fcf±(CH 2 ) lb 0&£U R\ U M, 

R 2 ^*;w^^;i/T-*-5^ (lab) 
(R 1 -M 11 -X la ) 2 L(X 2 -X 3 -C0NH 2 ) q ( lab) 

r 1 . u m, n. q. x'\ v&xmntzn^nmmtmm-c&z) xm. 

R 2 ^>7yf*5^ (lac) 
(R 1 -M n -X u ) 2 L(X 2 -X 3 -CN) q (lac) 

u>k r^ u m, iu q, x\ i 2 &£vw&zn?nmiiA£mm-c&z) xmz 

(Iaa) < Yb^rt) (lab) 45 : <fc»^tl-Xlac) fcfc, 'J;t-;Hi£ 
ffl^T, MZ&mm&Uz'&^TmZftZfc-Bffl) (la) cd^^ R 2 i: LT7.k$yi 
£#-r£{b£rt) (Iaj) &^trMJ^S^tl*fc(±!|iiiSi^tl^7K, J^b^UX 
^ h7t ^uy^>^(Dm^m^s tt£Ifi 2; 1-2055©^ 

-20~MVX l®m~&Bffl&lfo£KXmZZt&XZ Zo iMSfcbTfciU ?Jc 

i!{b* U *A X *i?<b^ b u ->Ax 7k^b± h g ^A^^fetf f>tis 0 

-fb^t) (Iaa) (±, ^^.M^lT^^n^b^rtl (Iaj) fcHrtrS: 

.- . 15: 



WO 01/48052 



PCT/JPOO/09159 



)lt, -20~150WlRfSI-«Hrafi*S'#*fc^ in*##bT$ 
^ ?>(3> (Iaa) (is W*tfMttl-£#&Jl3flMMfc (Iaj) £N,N- 

X-)VV4 ZW-frmvm&fcMt, -20-100*C-Cl«fH~10BBgS*B**'C 
(i^©g|2»f*: RJ&S * Z Z t <fc o Tfc f» £ ft 5 . 

-vifitsiTff&ii^^tt (iaj) %m&mk(Dtm&&T. 

ttz, ih&m (Iaa) fcfc, fl*.W|MJW*'J^5-f K«*fflV>T«JtS 1 t^o 
T, -fb^tl (la) <n$%W>svy>&mk7)\,*)V^1bZ>fc&® (Iai) £|g 

©x^x;^ /?-T^x>©x^^;i/^ ^uwcxxf/^^N.ii-^/ 

imitt h ij £ A s r iJxf-^TS >^©$%*ig«©#£Tx -fb^tl (Iai) 

-e£So ...... 

ZbtZs <b&M (Iaa) tt^ : «itW^tt^Vyr-;MBI*»U<ttaittJt«Un 
74 KS©HiffifiU:©;*l^3;fcl±ADy>£ % A£fr&to*;i/#>K*S 
VM±*;i/*>K©«a«:&^&«ST?fii8lU dft£fflUTii5g& 1 -e^bfc 

ass-caw** u ;i/m*> l < tt^K^ UA7^f m<m & ©2flspjf©zK^s 
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< tt h isMV^-Z mWkt £ C £ XM 3 Z £ & T* § 5 „ - * 
©^n? Wbtifc u < (i h i/;Wb$)£3l#* 'J tf-;i/S4> b < U a 5 

fb£t) (la) ©7*k R^T^./^^ (lad) 
(R^-X^jUM-Nfc), (lad) 

(5$fk E l > L> Ms ik q N X\ 3[ t *J:a c X i «±*n^n«58ai:Bl*T?ftS). 7?** 
n5ft^5lt #l*.tt«(jg& 1 -ltff.nSM (lac) fc»^«sjB7C*l& 

fc£fc> (lad) tt,-mHasUS»l"Tf»'^n*fl3^« (IaO 

(iai) 4»©MDy>gu^tf bi/)m?m&£ntc<hpmzmA~m\m 
■c s ft * -a- s i: ct o t * *# £ n 3 o 

g&g&l- lTwU«tH«^ -fb^ (lad) its mTL&fc&M 
(Iaj) ^.N-^pWU^I/AtS. K S^Vvfl/yUU**^ h;ux>, x h 
7fc KD75>^©iai&«fJit:*j!¥*fel±8«U l~50^;i/®7k^b^ h 'J 
•7A> UMbiE»x zKSHb* HJ^A, hUxf;i/7^ >3S©)IMi&^*©#& 
In 1~50*;kd;*$'S'W K p-- h p 7 i-j^ p d*;|/ 

^-K *;i/5t?-;i/^W ^*V-;i/3?cDrSt£{b£iJi:s -20~ioo°CT-ii^P^~log 

Ztzs <t&® (lad) 0S^«8Ogffil.^Ufe*fttsSSC, fcfcfrfci&L 

- ' ■ 17 
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& •& 5 fe to t mm t a js«# u *-)im®Mb'&® tz mm w±© t- s 

fc-&$J (la) ©9*.s R 2 #vi/^=- KT'&SiS (lae) 



R\ L s M N iu X'\ X 2 33J:VX , l±*n-?'ni5IB2:RI«|-?f*S) 
ftS<b^ii^Jx.fc£Oskar Keller?, ©tf&C'vn/'*?-* ^r^* T££(Helv. 
Chim. Acta) N 58#, 531M (197530 ] £fcfctTimothy P. Kogan [» 
>-fe^ -f >y £ n ' a - >r— J/ 3 > (Synthetic Commun. ) > 22#, 2417M (1992 
] fls£& ( lad) £ti-T)\/Zi*i/j])\,#=.)l,-?l,4 * h*££fig#j$ 

£fc> -fb^tl (lae) tt N «*««iitSlT?^Ufc*iSR:*^'«6*»lJ»L 
*®«**5fc»fc*JffltS^*U*-;i/«^©{b-&«5ft:lffl3fW±©vu 
^5 cn*ffl^-CKfls^©aD©*Ka6*fettADy>»^fc: 

U l/ > ^ 'J 3 -)mk£tz&Z<D» d y WbtJ* u < h ioHb%a&2 

(lad) \ <b£tj ; (Iae) £cfct>'*ft£©£$*»y\ BusBi:^© 

»£& 1 - 3 

ft^fe (la) Oo^ R 2 #*^ £5£(Iaf) 
(R 1 -H,-X U ) 1 L(3P-1P-C(=0)H), (Iaf) 




0 
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*>**-)]s%mtz<h&® dag) saa«cift{b#j7!Kflj-rsiifc"Tf^?»nso & 
*^>K«f3b«»tfe)n*o *fc* (iaa) *MiztmmmM*m7zfflX' 
&tcs MZim&miX'mbnzibGy} (iaj) , K&m (iai) 

(Iai) ^(D^nyyffifttfti'JimX'mWkgtitzib'gimzTK 7 xf^l/T-fe 
E«fcUT v «fim"Cfc&ftSfc£& (Iaj) ftfflK $>j&i£l- lt^U 

£ fe tt v n d v >a$#fc its\)T)\,*\syyv-i -;i/«A$ & * ©/ n p 
-fb^r^ (Iaf) feiVfc^Hftli, .«fia.i:l^tt©^i*"T?«*ottflEa)* 

1-4 

<b£^ (la) ©?*n R z #^py>{b£;i/*^T-&35£ (Iah) 
(R^-X^UM-C^M 1 ), (Iah) 

(j£+> Z'tt/vD^Vftau l\ U M, n, q, X\ X'fciOT'ti^ft^ftituIB 
fclWe&a) T^^jxSfb^tld ^fciW^Utf^T-fc-Mb^ (Iaa) 

-• : 19 : , •" 
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Kt£& 1-5 

fcfcfcj (la) K 2 W^y>fc{m7)l*)\/X-$)Z>a, (Iai) 

(R'-M B -X ,i ) z L(X 2 -X 3 -Z z ) q (Iai) 1 

(S^k Z 2 teno>7Wb{g$fc:^*;i/£^U R\ U M, n s X'\ X^ilKX 3 

^* (iaj) s^py^f^-^ttii^Dyvftf*-;^ 
^&m«stt-s OM5o-CTfi~24«fH3ta»-rs^i:t«fco-r»e>nao 

^ Wb{£$ * ;i/ *> It a ^ □ V y % «fc vfi«7-;i/ *;i/Sl5#i±* ft^ftiwta 
Sfes (Iai) t± s m«»iii£lT?f#£ft3fc£«S (Iaj) SfciiR 2 

tfT^-e&aft^ai dad) c, tsiai^«ai«tffi*.*4T, 5aa-«Hfi 

^?>t, fc^fc (Iai) |i, «*(^|B»3ftacl-e*>fc**fc.*^ 

^n7Wb{ft$T;i/*;u£z§AU £ft£^T^b^©ISD0*&»£fe 
fcfc; \ d f > # U u>yy3 -;u$f At fc tt*©> \ n y Wbtl* b 

fc£*J (Iai) &&VZ<D'&l&*mttt. Mt2tmffi(Dl5&T'iZM<Dm&<Di> 

mmm i - 6 

fb-grt) (la) R^V^-hf*^ (Iak) 

(R l -HrX la ) 2 L(X z -X 3 -N=C=0) q (Iak) 

(5$+, R\ U Ms n s qs ^ ,^*«fc^X?i$*neiXH«Hai:l5l*T'$)5) T*i£c? 
tiSfb^fis 0»j*tf*. <b£t) (lad) * h;uxx rh5kK.D75>, ttifb 
^ 1/ 5&«+s fcfcfcttMt**"* 'J ;i/ i:0~150°CT-l~24 

20 
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(la) Ooh. R 2 ^Vfti/7t-ht$)^l3 (lap) 
1 - 7 

fls^ft (la) ©?-£, R 2 #*?S/W * Ka|-*^*;i>3W=;K gtt*U<tt# 
gift© 7 u— ;i/^-^^>*;i/^-;K h yrv'y^+i/jbj^i'Sift 
fcfc7*;i/^ * Htf*^*;i/#^;i/-C&55$ (Ial) 
(R'-Mn-X'^LU'-X'-R*), (Ial) 

(i$4\ R 2a li*^>W ^ H**S/*;I/#-;k gtM>b<t±#gtfc©7*iJ- 

Kfr*5/*;i/#=;u**u r'n u m> n, q, x>\ v&xvv&zti^nmmt 

f^Sh5ft6«tt, ii^©x^^;i/^r^^{z^oTl!ii&-r-5 
dh#T-£3o 0«*.HU <b^tl (Iaa) l^l/fcttU N-tKD^^i/W 
S b\ gm* U<tt#g&©fc h'o*S/T'J-;k N-t Ko^>^W h |J7 
^-;i/*fct±N-t h'D^>7*;u-f =• h*i~io^;i/£, wot;w>ll I H , -9^^ 

^^l/*^**^ K^©?i^&^^ -20~100°CTl~24B?fP^JS 
$#5Cfc{Cj:oTi^^Sc: fc#T-££ 0 <fcDt¥U<fck A. Fradete, [tf 
U v- 7Vl^> (Polym. Bull. ) v 4#, 205ff (1981*f-) ] „ SfettK. Geckeler 
[#'Jv- y;u^> (Polym. Bull.) N 691R (1979^) ] H<tS* 

So 7-'j-;K±fffBi:lBi«i?fet), gtftr y -;u©gfta£tt % g&^y-jM- 
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mmm 1 - 8 

(la) (Dohs R 2 A r tf— 2>!Si (lam) 
(R , -M n -X u ) 2 L(X 2 -X 3 -S0 2 -CH=CH 2 ) q (lam) 

(S*s R\ U Ms n; qs X'\ V$&V ( M±%ti?hmtZbmmx*&Z>) x-$k£ 
ftMb^t/fci. #l£fcf'fb-&$J (Iaj) £ffl^TMargheritaMorpurgo<D©;£& 
-f > ^o.^- h 4" 5 * MJ - (Bioconjugate Chem. ) , 363M (1996 

1 - 9 

ib&ty (la) ©?*k R 2 ^S^*U<{iimtfe©ffiMT;u3^^*^^;u^- 
(Ian) 

(R'-M^WF-X 3 -^), (Ian) 

L < mm&<D7 V -fr**^*)^-)^**,^^ R's L. M, n, q, 
X'\ X 2 *><tOTtt^ti^niaf3i:|5j«T'feS) T-gi£ft£fbi§rt!yu ^Jx.«Talia 
MironhMeir Wilchek©#& [>W Jru yi/ j.ff— h >r g__ 

(Bioconjugate Chem.) s 4# N 568M (1993^) ] izmtX, R 2 #7k^T'& £ 
'{b£t» (Iaj) £>lfim©p-- hD7xz;^DD*;M-h, xf;^DD* 

Sfcs <h&M (Ian) tt, maSIJiiSl^Ufc^lcipb. fc*>frb#>L 

* s & totc^tjffl f § u *-;i^©<b-er^£ mm w±®§i 

y -;i/^^^*^^;i/t+^>SiAU cft£ffl^T^b£ti©B 0 ©zkK 
St fcliAD y >g|5#£# y 7)1,* u > y y 3 -;i/JSA$ fcfcfc^©; n d y Wb 

(Ian) fc<fctf^©i§r$*fl8&Ji N BulBhPHi©^^^©^©*, 
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-So 

<bGV0 (I) ©9*k X'*«ST?ft5fl3-&» (lb) (is mtfCte%l£PMft<^ 
Mib^lltt I64«u 19# (1992^) . AJf] £fc{±rj?JK©Jltttf U a^-T 

Samuel Zalipsky^lCfcoTg; btbt>tl1tlS& 

HJ- (Bioconjugate Chem.) , 150M (1995^) ] -CSIK-e&So 

ib&fy) (lb) ©3*>s R 2 ##;i/#^x jb;i/n*^>f ;k ^r;, tsa 
)W yZfrJ K K>*S/#;M*=;W V-)lZ)l<-fc-)l>s &&4>L<fcJ:#g& 

sjsufcau i - 1 ~§ni£& i - 9 tzmmtstitzfi&*mfr-&t>&xn 
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(I) ©dtu X'#NR 3 (^^ R 3 {±Hufai: PINT'S) 5) T-&5<ti§r#l (Ic) 
{is 09x.fcfSii£i£ 1 fcEttfc* 3§>l*# 'J U 
fcfcfcfc* fctttfJJE©JBtt# 'J 7 X >m * >J 1/ > y >J u -;i/SiA©/> 

Its* * iz X o Tl# 5 d #X* § 5 o 

(Ic) lis ^'JT;i/^ri/>^U3-;i/^AcDT^y^W^^^'jM 

£tz, (Ic) H:S^U7;i/rkFilMt *'J7^l/>^'j3 

A7 N h\ 7* v~ h u;k v h\ Tks $ffi$^©>ii&ig 
JKt*»ifc*±»»u -20~ioot;-ei-ioos«©s/7y**fli5h«>*^ h u 

{b^rti (ic) tt> U 7 5 >i t ^ U 7;^ u. > ^ u 3 -;HA 
^it^ 3 - 1 

fli^tt (ic) ©9*)s R 2 #ft;i/*^x $/7y, 7$ a 

;k 7^;u^ ^ tr^;i/>ui/*^;K «ft*u<fcfc#g|fe 
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fcgL $k%m i - 1 ~*mm& i - 9 fcE«£ftfe*&*«*£to*-c»36« 

:X I *iR 4 -NH-C(=0)-R 5 *fcttR s -C(.=0)-NH-R 7 -r-$>S'fb^ 
fb^rtl (I) ©?-£> XW-NH-C(=0)-R 5 u>k R 4 *<tt>'R 5 {±-en^nMBi: 
PMfc-efcS) T-&s{b^!) (Ida) ii N ^{ii/^D^+-y-> h U:t>;i'#>&¥> 
Kemp' s triacid^fr £31f ftSBMKtf 'J ftJl/tfr/iMk&ttftt:??- K£j£tt [& 
B^> ^7*-l*£fifc©*aifcSH* (1985^) \ %mi N,N-*^;i,* 

^•£l~30g«©N-b Kn*$/**«>w 5. Kx N-k Yu**/7#)],4 X K\ N- 
t KD^^WMJ^y-M p--hD7iy-;H©7Jl/3-jl/«:i:, 1~ 
30S»©N,N'-s^£D^*$/;i/*;M?s;-r < h\ h U 7vN-;u-W/i> 
*=^> h g tn 'Ji;y*^^-^A/sdrit7;^D t^««re©»£*iJ£iDiU 

ZKzztiz&iTmzzt&X'gZo sjstttRzk^Tx -20'CMoo°c-e. i 

«rliB'-10BB8«l*-r«cifct:«toTfft>n*o 

"C>$;;K tert-:/^i>«©»iSfc«gU£T?«KUfe&s #'Jmu>^U3 

-;i/«a© r x j mm&*m o © 2 «©*;i/**s/ c buhb©^^T'#a u ^ 

r*;i/^^5/©««*&a^©jitt«flii*-ei(fti-r5 ^ tizx^x. R 2 ##;utf * 
^>T"$) S 2 *mw&m* 'J xf- i/ > if ij 3-;u»##:*i««utt:#trSJfett* 
£©«^ *)i/t:>j|©«©|A^IiffllSl: 
i±a»©'^^ K©£fi£i£T*flH^;n3#i£ l«#fifc©Saii: 
UK (1985^) , A#] £#J/BT-££o »R^U*;^>»a*©*;^*i/ 

K^frfcS¥i§#?fi©fc©£fflv^*<U\, 

<b£«& (i) ©3^ xw-c(=ohh-r 7 (^*. VjBzm'&zti&ti 

>iJ:^U7J^i/>^3 -;i/«A© * ;i/ >^I£#ft©rSt£x* 5p;w & s 
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T)i* v y V y n -;i/3|SA©*;i/tf >m.mm&%^ d y ^b^-tf^H: t&\ 

tr u y > % h v xf;v7 =• ymcommi&tmfrttT'c. o~i5o°c-t% l-mw 

<b£t> (Ida) *«fcO f fl3-&«j (Idb) ©-5*>> ttftiifrX**/, *;wt^>f;i/; 

Ift©7 U -;i/**->*J^-;W*i/t* Sft^ftlis fl5#» (Ida) Sfcfcfc 
fb£rt) (Idb) £M&4Kft^Tl^bfc&> 1 - 1 ~Mj£& 1-9C 

f£$&5 : X'M 8 -C(=0)-0*fc{iO-C(=0)-R 9 -??$)S<b-&tl 

fb^tl (I) ©?*>, X'#R 8 -C(=0)-0 R 8 (±HulBi:lRl^-e*>5) ttclt 
0-C(=0)-R s (£tk R 9 liiif3kleUire&S) T?&.3fb£«J (Ie) 0O*.tt#'j 
r;bdr y y «j 3-;i/JSAfc8a*# U $> 3 <^t±tf U tvu* 1/ > y 

U I3-;^^A©*;^*•>^il#^*:i:^>^• | J^-;^m©m-&t)•^^■>£fflv^T, fl&dc 
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5-1 

-fb^ti (le) cd5*>s r^^i^^x *;w^-f;k ->^y, r^y, vi/ 

j/*;b#=^**S/-ea*fc£4fctt, {b£ti (Ie) ^IM5(;^ot^b 

6 : X'#R 6s -0-C(=0)-NH3; fcfiR 4 -NH-C(=0)-0-e& 54b£tl 
<b£& (I) X'M 6a -0-C(=0)-NH R 6 nillj|3i:l^»-e$)S) T* 

feSfb^t) (Ifa) {±x gaj^(iWT©«fc-5{3bT^jg-rsc:fc*s-etSo 

JS* ») MIS bfcStttf 'J7^!SI^ U 7MU>^'j3-;i/^AO*-^ 
-h!5l#^^l'-3 ; E;i/3ifJ{3SC^-B-Ts -fb^t) (Ifa) £^tf&£$W#£> 
ft£o U >^ U r»-;i/^A©#— hS83Wfcttu TaliaMiron 

£©£& Y >T \ * h U— (Bioconjugate Chem. ) N 4#, 

568H (1993^) ] fcftoTBU£-rs U TVl/^l/ 
3-;MgA©*-#*-hSS##i:bTBu N-fc Kd*2/*^>W 

Sf'Jffl * £ d #T* § S o 

(I) ©9*k X'#R 4 -NH-C(=0)-0 (S+s R 4 {ifig3i:|5imT:-fe€.) "Cfe 
£<b£rtl (Ifb) «u mKWT©«fc?£bT!BS?-a£i:#-egSo 

{b^rti (ifb) imttxvx-^cDii-xz-hmmfctxvTfrz-vyy 
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&m (ifa) ztc&itG® (ifb) zmtRmz3im$Kzztt>xzz> 0 
mmm 6 - 1 

fb^ti (If) ©?^ R z ##;i/**v, ->7/, 

fb^tl (If) £S^&6tftoTi^L 

gfc SR'-Mn-X' ^Lt^ UT, 2*|ji©fbi%t)£Jftf§ir 3 - h & T £ -So 0fl *. tf , 
Mri 1 ~ 6 Ufc£&©5 t>V>-f*lfr©Rj5&£;pJffl LTL*©USm©^nfe 

#fi£&afg iT3I!m©It££x. i:r*g|gji iT 5 c t&xg, l»{b-£r^££ 

^t-rsdhfepj^^So f#e>nfei«fb^ti(i^©$s©^T\ &s 

U>^ij3-;uM^M^l~6tz^Ufe^-rn^©^^^ipbT^UT, 2 
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^■eSISiS 4 Lfe^ifc-e2*a©st? y u > y g □ -;i/iPi£xw-NH- 
c(=o)-r 5 fcft 5 «fc a cs&s * a z t we $ s , &±© «t ? csagts i ~ 6 ©& 

&±©w&s (m«*agisi©»^ ifflwa±©*e») ffeotrii 

^'Jmu>^ij3 -;i/£ttHJJR© * © n a 3 6 T* § a Samue L 
Zalipsky [/W^>^a^-h >!r * * P y- (Bioconjugate Chem.) N 6& 
150H (199530 ] tJ:oT*t»6.iifc««©*tt*fcJ:oT€P«K:«g^S 

&ft©ttft©0tt£# U 1/ > ^ U 3 mm * Z z t # T- § -5 0 

^- 9— £^ ure^*s z ttp-ez z>o 

z^—v-t uxttT = j m^y^- p&i&t y :p;u*u >^y 

□ <r zzt tf-c gft«*n w?* o tWK7vitit 
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7;b¥^x txf^x -fe'JX ^i/^->^o^o(Wmi:7^ K<g^ x 
K^fifc©aH|fc*ft (198530 N ^fi£M&&£ffll>T'fT9CIi:# 

)\ : 7^±— H (Asparaginase) > t? (Glutaminase) N T)l^r±— 

-fe* (Arginase) x £'J*~ fe* (Uricase) % 7>-A—**V4 ^4 7.1*9 — fc? 

(Superoxide dismutase) \ 7H7iiJ> (Lactoferin) > X M/7*h^r^- 
— tf (Streptokinase) s 7*-7*^> (Plasmin) , 75V i/>T r 7 5. If 

(Adenosine deaminase) N y^TsK J— ^VrStS-fbH^^ (Plasminogen 
Activator) x V^TsX J->fl/ (Plasminogen) *?<B|**s -0*-Pf*>l 
~18 (Interleukin-l~18) \ — 7xP>-a ( Interferon- a ) N >T>^ 
-7iD>-^ (Interferon-/?) N 4>9 — 7xP>-y ( Interferon- y ) \ 
0^-7iD>-w ( Interferon- co) „ 0^-7iD>-r (Interferon- 
r) % i^nDr-fij^ (Granulocyte-Colony Stimulating Factor) % 
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itR'Mmhm? (Thrombopoietin) x xU^D^if> (Erythropoietin) N 
HfttJiJEB? (Tumor Necrosis Factor) N $&i$giMi$iBm~18 (Fibrobrast 
Growth Factor-l~18) > vJ' W'fV (Midkine) N (Epidermal 
Growth Factor) ^ ^r^i^i-'^T'Dr'f >1 (Osteogenic Protein 1) „ 
ftmrnrnm®? (Stem Cell Factor) x ito&rt&lQJ&J&ltH?- (Vascular 
Endothelial Growth Factor) % JfcWEftjsftSH^JS (Transforming Growth 
Factor) , MJigJ&lE^ (Hepatocyte Growth Factor) ^©tK h*^^ 
Pfrijziy (Glucagon) x M5"tKD-f Vfofr^y (Parathyroid Hormone) x 
J>«^^F3H (Glucagol Like Peptide) ^p-VI 
(Klotho) s T>P*#x.1-> (Angiopoietin) N 7>i/*Zt>?> 
(Angiostatin) % l/7*^> (Leptin) „ r-> (Calcitonine) \ ~F X 

•J> (Amylin) \ << 'J >$j$SH^l (Insulin Like Growth Factor l) s 
x> r***^> (Endostatin) m&fotf btiZo 

(Antibodies-A Laboratory Manual, Cold Spring Harbor Laboratory) (1988 

fcbts qT|E««H:Vfil«i:LTHV.*fettVHfc*«i-r) *«twe«RTS:iS« (fit 
Tx @tSliL&fcUTLV£fc(mfc^-r) tthWlir« (WT. 

feftM®&m®£\sxmtm*t) *Jtwt hffi#®ggi£#ig;tt (wt> cl 
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t hmcxmi&tnm*. t r w©tM&©tafr©H*L L«©v«ts©cDa©r^ 

R««rfri:LTtt, Fab, Fab\ F(ab') 2 > y*;i/7 4 b*££{bV 

Fabfck IgGCDt>^«-C2*©H«ftaittUr^S2o<oy^;i/7^ p*8g£ 

.©±gp©^7^ Ka^ftH^vw ^iun^nfc, hiicdn^i^ 

Fab' B\ ±B3F(ab' ) 2 © t > S>Rg©$>**7 4 Ktt&fttiltf bfcfl^fiflSE© 

!nJi«g^st4**-rs77^>h-eifcSo 

F(ab' ) 2 (i, IgG©b>s;fii«02<H©^>l/7-f h**g^©T8B*»* r U 73/ 
>7f^fi¥UTf#^>n^ 2o©Fab{S«<j»fc>S?aiJ^-lf|g^bT«lfi6*nfc, ^ 
?SW10^©!nJSI|g^?Stt*«-r5 77^>hT!«S„ 

-*«t%# («T> scFvfc*«i-r) tt* -*©VHfc-*©VLt%aSft^7 
*HU>*- («T\ Pfcft-f) &ffii>TJi«eufcx VH-P-VLfc^bttVl-P- 

vH^'u^r^ h*s^-To *«w??ffiffl^nsscFvt:^*navHi3«ta t vLi:bT 
«±x ^woty^P-^i/t/tfrifesv^t b^cDR #«t%#©v>-rn*fcffl 

$>7>;i/7 4 FSfJtflsVflMWftf- (fills dsFvfcfcft-f) tt* -VH*«tlfVL+©* 

i«is^*^bTts^**fe*©ft^-5. ^r-r >8U£fcs»*-3:r $ 7®3£ 

*ttReiter6fc«fcD^£ftfc£aj [7DT-f> x>j?=7 'J >7*( Protein 
Engineering), 697H (199450 ] KfoT^ ^©StflMUJS^iWt:*^ 

^-cmr-ts stares a. *«ifl©s?^;u7-f K££fctfcfcfc:£*ixavH& 
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Ft* y B^im ffttntrttu ?*->mmm 

-So 

u u > ^ >; 3-;nii, #y^7*-K s £e>cM 

(Ctt^l/tffSlXtiu ^*4^3P--fiJ®g^ (G-CSF) \ x^D^xfX 

o^-7idx < >*-n>r *>^©&Mh>*5r-r >gys&*-rs*e>«9> 

7^ KcDSJittts *H£Stf y T)i * v y □ y ^7?- h* 1 
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iz <t o Tff toft 5 o ';7Mi/>^U3 -;i^GD£g?3te * g ^7*^ 
©■c*ft«v^-f ft-e *» <fc < s 01 u >&&8rttu s 3 Bllffttu h; a -ffi 

U ^7"^ K©T£t4^fetoft^V^^T'$)ft(iVvrftT**) i < . 
^Jx.«0~50°C, lO^-lOOHm pH4~HW*F£ U\, . 

*WM<Dftimx u u >y u 3-;i^T^g&£ftfc£3irStttf 'J ^t" 

i 0 ff -5 c * So fctt»S3ftfc£Srat4* U ^7**- b* 

« (NMR) *iUf7'^>'K^«fSft<fcS7^yK»fiR^«ft«fct), SfemiST-D 
> (PTH) 7 , ^>'gi*a*fflHPLC'r«'#f-r5cl:t:J:57 , ^y»iE^«f^(c < J:D 

So 

Cftf)©^tc(±M^ffl^e>ftS^3i^^J, fgCftk IWfcflJ, pHPM, 

<m. mmu ®m#l mmm. fum. mmu trim man± 

<b-^r#J (I) oM^j^^iat^-To 
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»1 S(D 

[ CH 3 - ( OCH 2 CH 2 ) n-X 1 ] 2 L ( X 2 -X 3 -R 2 ) ( I ) 



X 2 -X 3 -R 2 



5CHTO{2UU) 



5CHTC(2AA) 



5CHTO(2EA) 



5CHTM(2EA) 



5CHTM(2EU) 



H 9 

-CH 2 -N-C-0- 1 



-CH 2 -N- 



-O- 



-0-CH 0 - 



-O-CH,- 



/ -H 2 C-OC-0-N I 



o 
o 

II 

-C-OH 



-0-(CH 2 ) 2 COOH 



-CH 2 -0-(CH 2 ) 2 COOH 



5QNA(2UA) -NH-C-O- 2 »""' 




OH ~<OH) 2 • 



5SKA(2UA) 



8 



O 
II 

-NH-C-O- 



5CHTM(2URa) -NH-C-0-CH 2 - 1 



-OH 

O 

(CH 2 ) 2 -CH 



5CHTM(2UM) 
10 

5CHTM(2EA2) 
37 

5CHTM( 2UA) 



CH 2 -N-CO-CH 2 - 1 ^^-CH 2 -OC-] 



H? 



NH ^ . 

d w 



-O-CH,- 



H 

-CH 2 -N-C-0- 1 



_CH 2 -0-CH 2 COOH 



-0-CH 2 -COOH 
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S&1 S(2 ) 

[CH 3 -(OCH 2 CH 2 ) n -X 1 } 2 L( X 2 -X 3 -R 2 ) (I) 

itatyfi&^ x 1 q L X 2 -X 3 -R 2 



11 -0- x 


(j— -0-<CH 2 ) 3 NH 2 


12 -0-CH 2 - x 


( ) — -CH 2 -0H 


13 -0-CH 2 - 1 


> -< 


14 -o- 1 


\_y^ -0-(CH 2 ) 2 C. cl 


15 -0-CH 2 - 1 


-CH 2 -Br 


16 _ 0 - 1 


^ ^> 0-(CH 2 ) 3 N=C=0 


0 

H H 

17 -0-C~N-(CH 2 ) 3 -0- 1 


-0-(CH 2 ) 3 NH 2 


H 9 

18 -CH 2 -N-C- 1 


\ / -C-OH 
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l-fUflEPU 5 trusted 3 3-efc&ftfc*b¥fcttrhIFN-/?43J; 
t«b^»«i^ShIFN-/?x *^fSrhIFN-/5, ^^^(c^Ke^^^hlFN-/?© 
trt'><;i/^Mtt&T§2©-i-h7;H/U' K (NR) IfcS&^&T-fl^fco 
<NRmOii^> 

^^#f>©^& imQWteimm (mm) ^ 355m (i98i^> ] £##Kja^ 

ttzt>%, mmLtch^yxyr-rv-hizsx^^m'MsssLm (fbs) mm^ 
-7)iwmm,*mQ[sfr 0 ifnu^m [« u fu-h?) ^ot? 

(MU) ] ^=£^^50/zlt*o^x;K3^±U. 2^1*o©^#^^ff -pfco 
-2k m^©afit^T-^MUfc<b^iliIFN^fc(i*f^IFN^*)|sl^{c 

mmm (?imm) *\nwm7\s-YKY?>*\^ mpmmn-vtco 37°c 

ijrre^x^fcft^U WU±ir# (0.01mol/UIi?-30^*y-;i/) zmQU 2 
~3flf^#Ufco 

©ft «#PlFN©ffl#fr£tt£lim bfeo 
&IFN-/?©itrSt££fit2 3l, %3m&&vm4mzmto 
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rhIFN-/? 




100 


5CHTO(2UU)-rhIFN-/J 


11 


96 


5CHTC(2AA)-rhIFN-/? 


12 


122 


5CHTO(2EA)-rhIFN-/3 


13 


90 


5CHTM(2EA)-rhIFN-/3 


14 


116 














100 


5CHTM(2EA)-^^M hlFN-/? 


15 


104 


m 4 m ib^mmm&z t h "s er ifn-/? ^ ^*tg& 








"SerrhlFN-/? 




100 


5CHTM(2EA)- l7 Ser rhlFN-/? 


33 


70 



*&<Ditmmrh ifn- /? ^-rn t> ^ •> * u-t ^ s c t im 

cF f\ fz. O 



&5.% ft^fgfffi IFN- a (Dtfi $ J ft* ?St4 





$mm \ 


m(ju g/ml) 




5CHTC(2AA)-rhIFN- a 


16 


1 


100 


5CHTM(2EA)-rhIFN-a 


17 


1 


100 


*0fprhIFN-a 




1 


100 
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mmm 2 0 ^mfarn 2 3 , mmw 2 5 &£vnmm 2 6 nits®. 

rhG-CSFg^^i*4o <fc t>'5fef#tfprhG-CSFcD ^ «i? ^ a J&i^^flflaNFS60 [Proc. Natl. 
Acad. Sci. USA^ 82^, 6687H (198530 ] izttt 2>mmUM%i&*, mm*> 
(Dfitik immilfem, 19# s 2767M (1991*fO ] CtotiliaU;, 

^Yb^$rlO0ng/ml©ii)ST«{C#ffl^-&/i t %<D&%k*mm(DX 'J ^ 
7* h*<Or£t$£100£ 6 **J;V* 7 &fcjj*fo 



Jg6g? fcWtt rhG-CSF R 


NFS60 fflJi&i* 










itJ£(ng/ml) 




*f^f|j rhG-CSF 






100 


100 


5CHTO(2UU)-rhG-CSF ! 




20 


100 


100 


5CHTC(2AA)-rhG-CSF g 




21 


100 


.100 


5CHTO(2EA)-rhG-CSF f 




22 


100 


100 


5CHTM(2EA)-rhG-CSF | 




23 


100 


100 



f§ 7 g| ftgqSft rhG-CSF CP NFS60 IffllfflftflgjliStt 



mm 2 7 N hjs^j 3 o ~~nmm 3 2 ^imas^ 3 4 -ew» tfc<b^«t«t 

S0D©8?i!lrSt££Mccord, J. M. iiFridovichi, XO^y^V-^yi-v** 
U- (J. Biol. Chem.) , 244#, 6049M (196930 ] T*$J£Ufc 0 SODjgttl^t 



aUffl ,«ftfagfal): ffiftr5&(%) 



rhG-CSF 
5CHTM(2EA)-rhG-CSF 
5CHTC(2AA)-rhG-CSF 



100 100 
25 100 100 

26 100 100 
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-y h (U) fcfcfc, pH7.8, 30 <, CTT\ h ^ UL C<Djl™&K£50XISg?-£S0D 
i£,=St4( u/ mg ) =( -i x 

\ AA/# / 0.000256 

SOD 50U/ml=0.000256mg (3900U/mg©*§-£) 













100 . 


5CHTC(2AA)-bSOD 


27 


'72 


5CHTM(2EA)-bSOD 


30 


90 


5CHTM(2EA)-bSOD (mUSh) 


31 


114 
















MM 


ffittrStt (%) 


5fef^gp hSOD 




100 


5CHTM(2EA)-hSOD 


32 


101 


5CHTM(2UM)-hSOD 


34 


92 



HMi0« 1 .1 T-f#£*ifc5CHT0(2UU)-rhIFN-/? N mMM 1 2T-#f>tifc 
5CHTC(2AA)-rhIFN-/?, Hfl&fi&J 1 4f.#e>ftfc5CHTO(2EA)-rhIFN-/?, #f«2t 
f#£ftfclOSCM-rhIFN-/?:}3cktf##0J 6 fff e>*ifc*^fliirhIFN-/3 U > 
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mmmm (PBS) T?12.5#g/il©JMEfcH*lU 8~10Mi&©BALB/Cil£t£v£;* 

UfitiUftStttU ELISA& (^^^fflte^x Enzyme-linked Immunosorbent 
Assay) fc* &Jfo*©IFK-/?©**4*WUfc. 
*©*£H£I2I1 fc^-To 

\) xf 1/ 3-;i/t'f^^nferhIFN-/?(is ^#^glO,000©iim^tf 
ijx^W>^U3-;i/T-0^^nfcrhIFN-/?f3j±^tTJ; t) ifo4^t££igft 

tmm 6 {b^gprhG-CSFI^CDJfil^^^SS^ • 

-fb^f^gfp rhG-CSF ^Qjfa^^MfflMfi^m 



<b^fr& HflSflJ 24jg|g%jjlftI|gE (ng/mL) 



5CHTM(2EA)-rhG-GSF 1 


m& 23 


105 


5CHTM(2EA)-rhG-CSF 


25 


269 


10SCM-rhG-CSFgi##: 


mm 3 


72 


rhG-csF mm<£ 


mm 5 




rhG-CSF 


mm 9 


IftttllBfmT 



fltZo 

\) 1/ > ^ ij 3 -;i/f(^^ixfcrhG-CSF^ J;^l^lrhG-CSF^^(i> 
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Stfftffl 7 fc¥«H*rhIFN-£0*&»»fc: «fc Sfl^lM XCDitR 

nsfc^j 1 1 *5ct trsasfci 1 4 -c» 6 nfe 2 *«#ttsi * gxfuv^ 1 ^- 

;M£g|irhIFN-/?, &&Tf&%M 2 -e»€>nfeiS«S# g x?- l> >^ U 
gfirhIFN-/?©SDS-PAGE£fTl\ »e>nfeSa»y;i/*fflV\T*^©B3!?W-©.^ 
^M^FMv-jb-J; DUtfflUfeo «fl5^0ttrhIFN-/ff©«m*»lc«J: Off 

IS 1 lg fe^»iMFN-jg<OSDS-PAGE-C»mtfeB»tf<P^^a 



»»IK3SI»^ 5CHTO(2UU) 


5CHTM(2EA) 


10SCM 


#H^J(i0»J 11 


14 


##0<J2 


l#^£r&©#^fi* 40.8kDa 


44.6kDa 


36.6kDa 


2^ig^#:©^?** 66.5kDa 


75.6kDa 


64.5kDa 



* : PD I X*^*- (Howtek, Inc.®, Model SM3) £ffl^#^ftv-#-©$fc 
fii^ck D »t« t fcH*tt©*ma. »«»©^?*««|SS i: LTLysozyme 
(14,400) N Trypsin inhibitor (21,500) , Carbonic anhydrase (31,000) „ 
Ovalbumin (45,000) > Serum albumin (66,200) fccfctfPhosphorypaseb (97,400) 

tSifcM 8 ^^(^rhG-CSFSI^#:©m»ijt J; XcDJtR 

2 1 39601 2 3 T*f#^nfe 2 'Jxfu^yijn- 
;i/fc»rhG-CSFR?Wfc 3 T?S &ftfelMBSitf 'Jxfl/>7'J3- 

;u«*rhG-csF»#(*:<oSDS-PAGE*ffv>, ft&nfc$£«y;u£^T&fi&#©Jl 
*»(t©^-TfiS^fiv-*-«k hSfflUc, #<b^»irhG-CSFSIW©mM 
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mi 2 H ib'¥m$ rhG-CSF mmfr(D SDS-PAGE 





5CHTC(2AA) 


5CHTM(2EA) 


10SCM 




21 


23 






g* 45.1kDa 


48.0kDa 


33.3kDa 




fi* 76.1kDa 


80.1kDa 


60.4kDa 



* : PDI^^rV^ — (Hovtek, Inc.l^ Model SM3) v-ft-CD&fi 



(14,400) , Trypsin inhibitor (21,500) N Carbonic anhydrase (31,000) , 
Ovalbumin (45,000) , Serum albumin (66,200) , Phosphorypase b (97,400) 

mmm 2 7 * <t y^sfe^j 3 0 t-^*> n & 2 uxfi/>^u3- 

;H£fiiS0D, £ 4 ^nfca»^ U xf u > ^ u 3 -;H^sod 
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§113^ jbgjgglj SOD (D SDS-PAGE -gjjtti LtzftfrttCDftTM. 



mmuam^ 5chtc(2aa> 


5CHTM(2EA) 


10SCM 


&wmmm 27 


30 


mm 4 


1 fr3 L m&<&(D.frl L m* 41.4kDa 


45.7kDa 


36.3kDa 


2#^jj£i§tf£©#^m* 66.7kDa 


81.5kDa 


62.1kDa 



* : PDI***:T- (Howtek, Inc.Sg. Model SM3) £fflt^#iMv 

(14,400) , Trypsin inhibitor (21,500) , Carbonic anhydrase (31,000) . Ovalbumin 
(45,000) , Serum albumin (66,200) &<fcVPhosphorypaseb (97,400) fcffl^fco 

ffl&m i o %mmi&z & zrnmn 2 Kmftmkmmm&hnttvj 
mmm 1 0 xm bntc.*mmi*mftmk* u u >^ u u -)vmmw 

[5CHTM(2EA2) ] fc##^J 8 xn%ntz'&MWL*mftmLX U >^ U u 

-jvmmfo (5peg 2 gaba) wmm^xoft?? -r zvitm*, %w&itm\it 

«Slftl£It : DLS-7000 (*if M?) 

mmmmt : DM-1021 (^S^) 

: ^;nf>l/— !f-75mW (632. 8nm) 
ffl£ffi& : 25°C 
tmm : »•) A,Mffir# 
tt*tilft : 1 • 4mg/ml ~3 . 3mg/ml 
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tzbozmmLtzo 

u-;H8§#ftPEG2-NHS [ U $>>SHHfc : 5LYS(2UA) V Shearwater Polymers, 
Inc. 15] 



50mmol/L U >Btttfftt (pH 7) T*g§MUfc3.68mg/ml©###J 5^f#£ft£ 
rhG-CSFil^c, NHSx*5\»/£® gftligi&fc 01.6.2.7. 3.8, 4.8^fe(i5.8mg 
4°Ct?£jfoCfco 2O^©£*&fc*!Ufi01 1 1 fc|^«TSK gel G-4000SW U 



o 
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% 1 4 g G-CSF ggttg-fbfjjgfpft^^&iE (%) 



\m<&mf#.& (%) 




mm 




|g (mg) 






1.6 


2.7 


3.8 


4.8 


5.8 


5CHTM(2EA2) 


34.0 


48.6 


56.1 


55.6 


63.8 


5LYS(2UA) 


26.5 


36.6 


38.2 


39.7 


46.2 



*t3«T\ ISSSJ:^< fcWttttfc * S d i: «fg£ ft fc 0 

ftttikffll 2 7k^+t*(j-5^*Sl(7)2«^M^'Jif-u>^"jD-;i/ 
t$#tth©$£tt©lti|£ 

[5CHTM(2EA2)] £&fflbfco Jt«C«\ ¥*&^P«10, 000©«^# U xfu 
>^U=»-;H^WPEG2-NHS [U5»B#ffc B&^f : 5LYS(2UAk Shearwater . 
polymers, Inc.«] ©*J»*;i/it?>«**f r*ffiffl Ufc 0 

.■ftt (50mol/LDAJ8liffS[ pH 7.5) *J;tf7^*Utt (50mmol/UJ?i? 

mmm ph io.o) ©*s«is*ffi^t\ pstt«*2«/iic)6c4«fc-5t3ii»u 

lmol/L 0 A^SUlffilftpH 7.5£fln;fC#t$t3 Lfc&. «ft«i»7fWtt*0/^> K 

UOkDa) %&Tfftm®*\m\,tzo 

5LYS(2UA)0:it»i47?ttSf^7?»ofcA» % 'J^TtMt 

1#8©^>K (5kDa) ^MCftSufctf^nfeo - 

15, 5CHTM(2EA2)T*(i4 J tt»T> Ulfe^TO^>r;i/i:*,lzl^^^ 

fet±©IS£fck «M(D2*m^^PEGsS^5LYS(2UA)T"a:7';i/* ■;«©&# 

>;^u>^U 3-;i/^»ttpH83{p?>pHliSfi©T;i/* Utt*f*T7?HJS$n 
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f)V : NuPAGE4-12% (NOVEXgg) 
^fe:0.1mol/L3^7KM 

: PEG500(k PEG1000(K PEG20000 (S*rfiflg^) 

mm 1 3 fls¥0H«itaGD3** 7tm<DX>{? 'J KGD3fc*J1-5$g-£r5 

f£H&0iJ3 9T!iJ»Ufcfls^*KM-871©|g^fStt4Kenya.Se>©*ac 
It— -< A y o i?— ^Ay-b7t» (Cancer Immunol. Immunother.) > 36^, 
373-380H (1993^) ] tZ&^TMfeLtzo 

fl^©g&*©l£«i< 

e> tlfclb^5CHTM(2EA2 )£Hi£0iJ36 1 PI«O^^T-NHSx^ bfc * 

— ;H§#ftPEG2-NHS (Shearwater Polymers, Inc.^) SfflV^co 

50inmol/Ly>M»M(pH6)T'^^Ufc2.0mg/mlO^>>Cu J Zn^^-/N--^^ 
+M K^-f *A#— Vi5&V$i'lflLm7»7$> (BSA) 1^ HU§3*yx^l/> 
^yn-^^ONHSx^^U^gaKl^l/t^U-CSO^jD^., 4°C-C15B$ 
fflSf&Ufco -£©&x &J«tt&?*ffi0gil*:l3$TSKgel G-4000SW IL ;*J7 AfcfflV^ 
fcy;i/«iSHPLCT?^«f Ufeo 8£ftfc* d v h ^7 ACDtf-^MJ; t)fb^ 
ffPtt^©£&2f£§gfflUfco 
^&^15^{3,^1-o 
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tgisn bsop feet y bsa (Dih^mt&^oiimm (%) 







(%) 




bSOD 


BSA 


5CHTM(2EA2) 


71.2 


34.5 


5LYS(2UA) 


29.7 


10.7 



> * - 7 x d >- /? orSttcDtt^ 
ZftVtmb&Oimyo^TKt ^^g3^igttflBi#ll^( Experimental 
Autoimmune Encephalomyelitis^ W&EAEhlfc-f < m^hfiX . 

Pv 5 — (Journal of Neuropathology & Experimental Neurology) > 57# N 602-614 

m (1998^) ).o c:©^ir;M;:£<,^ W)mz±mmmfr& si^tt ^ x y ym 
^ 5 x u ymf$,m&niz<%mmz&.fot zcM^mmvmmBmz&^xmm 

(Clinical Neuroscience) ^ 15#, 23-27K (1997^) ) o 
hCDEAEfcfc^Tb MFN-/?#»tt£*?- d h#$B££ftT*> D (£g72|g 
B*II^^7Dy5A, 292P. P-684^ 1999^) % .^>> hEAE^E^l/ 

<mmW)®> 

Hartley^^l/^y h SPFx- 3Sfo H#x* x;i/J/— , 3l&£Wfi»K 

&&Tj5) SBAU fiS (22 ± 3 °C) > fifi (50 ± 20 %) O^TOift 
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<X.-?)lis3>mW!.> 

a) Fresh guinia pig central nervous system (CNS)^;^ V<DMM : 
*>7£— MWfrT-C*;!/** r©CNS£|fi!i&U CNSSMlgHo^lmL <D 

MA*6* (*«»£n ^)=&Aax.feo ICiiS^'J r P>(KINEMATICA. 
Switzerland)£^T90#l!g*^*- r U CNS^htfco d©?&££31:& 

b) Mycobacterium tuberculosis H37Ra (WTH37Rafc^g3) : 
H37Ra(DifcOs Detroit^ MK U.S. A. )£&©? ^Tift^U Incomplete Freund 

Adjuvant (IFA, Difco. MI N U.S.A.)C2.5 mg/iLClKC^SStMl/fe, 

•<3d«)43J:Vf|jH*?*> 

h MF1H? (IFN-/5) : 2.4 Million International Units (MIU) /kg 
PEG-fbt MFN-/? (PEG-IFN-/?) : 2.4 MlU/kg 

pEG-iFN-yfftt, \m-0*m^x. mttmmmi 4<DftmzmbxmfeL£ 0 

m-/3t PEG-IFN-0©«:^fflfifcfc, 8rt£©#£&##fc:Ufc (^7203*^ 
If^T-p^A, 292P^ P-684, 1999) . I FN- /? 43 ct tfPEG- 1 FN- /? £ Ittt, 
^*i^ft95.5 MIU/mL, 109.04 MIU/mL©Mt-60%x^ U >^ U n-;t, (||% 
ft^x HCifO > 50 u»l/L^BftftSffitt (PH6) (KH 2 P0 4 > NaJff0 4 -12H z O, m%M 

3& *m) , i moi/Lm-fb^- h >;>>a (m^wni) «f*K:^»ufettJB©t,©s: 

ffl^fco^&^^^aBtfC Lmm^mm* (PBS.Dulbecco's phosphate 
buffered saline without magnecium and calcium ( ICN Biomedicals, CA, U.S.A. ) ) 
(12.4 MIU/mLh&Scfcafc. ^o^«fi^fifc*5<fc-5#«?Ufco 

^n^n©m^J(iday 0fr£>day 20*T% 1010*;^* MtgtfJ&TtJS^b 

fee 

bfc&x x-fMfiiTT^^y h©^(3iw$©:n v;i^ 3 >£200 mL? 
o3fijf£ (600 -BL/body)&rttt^Ufe (Normam{3(i^*«fctr»«f4©V> 
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(Normal^) tt i"f&fl=fcU 

(Vehicle Control^) (i 1"^$,^ 60%xf-i/>^ij 
50 mmol/L SA,Mtr& (pH 6k 1 mol/L ^{b^- r i; £ A»»*PBS"C#«?Ufe 

£0l>-73 (IFN-£###) fcfc r^ftt,; ifn-/? (2.4 MI0/kg)«4j 
y;i/-7-4 (PEG-IFN-/?&ifg¥) liWifctK PEG- 1 FN-/? (2.4 MIU/kg)& 

'*j . 

l8f£MIB&day OfcU WT(3^Ufe«ipT% day O-6St?{±30*&t N day 
* 3 7'J THB©iit)T-fe2>o 



0:Hm&U 

1 : £*,±#j5Mltt©f|# 

2 : ftK<5^4)ft« 

3 : 'mL<D<&±mm 

4 : h5&©##v «JE . . 

5 :5Et 

*P#rBU 8£atfl¥*rV7 hSAS (Release 6.12, SAS Inc, Carry, NC, USA)£& 
ffltTfTofco Xr»T©^H^(i^-BS(3Wilcoxon rank sum testt*^ 

<*SIH> 

S2C ; EMy hEAE^T r ;KC*3(t'2)^;i/-7'l~4©^ >J=*M37 (ft 

;i/-7*2 (Vehicle Control^) T-liday 9M3*T?fc±ffifl:j&»$gj£u 
21BBfctt±fi##JEt:l/feo y;u-r3 (IFN r 0tt-W£) 
;i/^uT©^{b{±^;i/-7*2 (Vehicle Control^) fcJ3:H:Htlft?*»K qg&fr 
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fcfftBliRft&ft&frofco ~13s 7)1-74 (PEG-IFN- X\±±M 
tf%&Ltzi)K 7)1-73 (Vehicle Control^) fcJt«1"5fcday2l, 22T*tt 

tt±0J:3fc^ PEGT?{bW*UfeIFN-/?tt, pfe^SliCD I FN- hb^CX . 

u&mm^oi&mzmmx'&%z.k.ffitot>nx&*)s mmx<t¥\& 
**fci£-¥ufc»£©, &j >7-7 *v>-/3(Dik$'mm<Dm&.%m-to m 

Kwfc-^Tx (— ♦— — ■— —A— — O— — □— ) fcfc&^TfB© 

— ♦— : *{£lfiirhIFN-/? ^v^X C§»aitU: £ § ©ifa'filJg W 
-■- : 5CHT0(2UU)-rhIFN-/?§ve7^(cMrt^WUfci: SOlfo+iftgJfcg 

-a- : 5(Mm(zm-rhm-/3&'?$z!z®Mft&M\stzt %<Dih$mmm& 

—O— : 5CHTC(2AA)-rhIFN-/? £ W7>£®Mft&m Ufc £©lfo«j®» 
— □— : 10SCM-rhIFN-/?^v^^(3M[*ia*ftfet ^©JfiL*MJt# 

02(i N ^I/^y hEAE^MC^tt^ (Normal^) N 7)1-7 

2 (Vehicle Control^) , 7)1-73 (IFN-£&-5-g|) , £01/- 7*4 (PEG-IFN- 
©£ t)-ii)l7?T<D£<b*mto m2lz#\,\Xs n^.(-o-, 
-■-) (i^TIB©ici*Safo £fc<gfiTOIfi±^TO 
m (SE) &jgi*U *ttp<0.05 (Vehicle Control^Jrb) *3tto 
-O- : 401/- 7*1 (Normal^) 
-•- : 7)1-7 2 (Vehicle Control^) 
-□- : 7)1-73 (IFN-/?&-^) 
-■- : 7)1-74 (PEG-IFN-/?&4$) 
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(IUPAC-IUB Commission on Biochemical Nomenclature) <DW)£ [3— otfT 
> *7* /W^ah'J- (Eur. J. Biochem.) , 138#, 9 

M (1984^) ] tftofco 

EL ISA: 6^&}S$i]^i£ (Enzyme- linked Immunosorbent Assay) 

SDS-PAGE: KxS^UWBW- r U 'J U ^ K^MWUkKr (Sodium 

Dodecyl Sulfate-Poly Acrylamide Gel Electrophoresis) 

PEG: # 'J xf 1/ U n (polyethylene glycol) 

mPEG: ^ y y h ^'Jxf l/>^'Ja — ;i/ (monomethoxy polyethylene 

glycol) 

IFN: -f >*-7iP> (interferon) 

hlFN: th>f>^-7iD> (human interferon) 

rhIFN: #H&x.fc h 7xD> (recombinant human interferon) 

G-CSF: «3Dr- (granulocyte-colony stimulating factor) 

rhG-CSF: ^^.t hUfci^n Px:-$iJ^g^ (recombinant human 

granulocyte-colony stimulating factor) 

SOD: YrlTikZ—M (superoxide dismutase) 

bSOD: ti/Z—rt—X^-tyj Y*? 47*k$— t? (bovine superoxide dismutase) 

hSOD: h by— /i— tf^riM Cr-f 7>L>.&— M (human superoxide dismutase) 

DSC:N,H , -S>**5'W ^>*;i/£-#*-h (N.N'-disuccinimidyl carbonate) 

TEA: MJx?-;i/7^> (triethylamine) 

DMF: N,N-^f;i/*Jl/A7^ r* (N,N-dimethylformamide) 

DMSO: i/*3-)lZfr**ci> h* (dimethylsulfoxide) 

NHS: N-tFDJfv/X^i/>'f^ K (N-hydroxysuccinimide) 

Ts: p- h;i/x>^;i/^-;i/ (p-toluenesulfonyl) 
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TsCl: ffifcp-p-;i/x>x;i,jfc-;i/ (p-toluenesulfonylchloride) 

DMAP: V* =f-)\s? \ J £ 'J *J > (dimethylaminopyridine) 

PyBOP: s<>"J b V T'J-fr-l-J h UfP U ^^-^A^lt 

y)l^a 'J (benzotriazol-l-yloxytripyrrolidinophosphonium 

hexafluorophosphate) 

HOBt: N-t Kd^tS/^W h U7\/— ;i/ (N-hydroxybenzotriazole) 

DCC: M'-S^^n^*^/!/*;!/^* * K ( N , N' -d i cy c 1 ohexy 1 carbod iimide) 

LAH: zK^br;!/^^^ A U^->A (lithium aluminium hydride) 

NMM: N-^f-;^;^ 1 ; > (N-methylmorpholine) . . 

TFA: hU7WDM (trifluoroacetic acid) 

mmmi 5kDa 2*^te^^Ux^b>^gn-;u->>^p-s^^>^#^ 

BS-t : 5CHTO(2UU) (fb^ 1 ) 
cis,cis-l,3,5-S/?P'\*1t> r U #-;i/-7Ma$J (cis,cis-l,3,5- 

cyclohexanetriol dihydrate) (FlukaftSO 420. 5mg (2.5mmol) £<£tfl)SC 3.2g 
(12.5mmol) Jl cf > * b-h l ) )l2QnUz®MU TEA 2.1ml 
(12.5mmol) fcflnx., MU.-(Z-m&MftLtzo i§*££METI&£U *pp* 

&M$EI&£U cis,cis-l,3,5-rDX U**>W ^ ^ 
^•^i/*;i/^^;i/^-^ri/) >>^p^\^-9-> [cis,cis-l,3,5-tris 
(succinimidyloxycarbonyloxy) cyclohexane] 357mg (0.64mmol) £|§fc (iR 
m : 25.7%) o 

=tJ * Y^r^yif^^^y^^^—^zruYi^TXy (monomethoxypo 
lyethylene glycol propylamine) (mPEG-NH 2 ) [¥^I^M5,000 N B#j|fifli ($0 
W\ 500mg (O.lmmol) N *«tt>*±iat?^Ufe^^ D^s^> |> «J^-;i/CD r 
^;i/#-**-ri§«te£m^?-b> 12.5ilfc»l?U TEA 

TU £#bfcB6«J8£»EES£*IU 8B&472ig9tf#bfc (JR*94.4X) . 
*<2>9*k 372mg$^fflHPLCt-Mi{Ufco *5 AfcttTSK gel 0DS120-T (30mmx 
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250mm) (JjlV-) Sffllv 0.«TFA*JS«[*»«lfii: UTx 10ml/#©fcS"C8£ 

u 0-9010 t-hz h= h y^ofijsagE^iffi-cjsm^-efeo to^mio.ooo 

<Dgl$©ia#3()ml£|5]i&U MEET^-b r - r U Jl>*Rjt*U ^DP*Mt 

gfat>121.7mg£f#fc (le|JK*32.7X) . 
<y;i/«jlHPLC^«f> 

: 150nmol/Llg<b^ r »J •> A> 2<taw>l/L»Bfc*- h U £ Alggrtt (pH4.5) 
SltS:.0.7mi/^\ 

»8*7/» : TSK gel G-2000SW n (7. 8 x 300mm) 
: 12.243- 

<'H-NMR##r (CDC1 3 , 300MHz) > 

<5(ppm): 3.61(s, 8nH), 3.41(s, 6H), 4.69(br, 4H), 1.77(brn, 4H), 5.30(bf, 
2H), 0.8-3.4(m, 9H), 2.84(s, 4H) 

•mm 2 5kDa zimm.m-x uxfu>^ij3-^-^D^ >mm& 

: 5CHTC(2AA) (fc£4&«- 2 ) 
84.0mg (0.388mmol) ©cis,cis-l,3,5-$/^ P^\3rtr> r U */;i/#>gg 
(cis,cis-l,3,5-cyclohexane tricarboxylic acid) (Flukaj±!£[) &DMF 50ml 
\z^m U 270. 2mg (2.0mmol) <DH0Bt£J;t>'1.04g (2.0mmol) ©PyB0P^inx.t 
<TC!-e30flf(g»#Lfc. 5g (l.Ommol) fflt;^ r-*^* U x^b 
r n ^ > [¥^^fi5, 000, 0 *^lli(tt)M]^ iSc^T219. 7// 1 ( 1 . 9mmol ) 
ONMMSiPx., -MM#Lfco lnol/L©lSK-CpHl~2K:8iS§E-U ^pd*;1/A 

iTlL fiett»*I5IiRU gfi<]©{b^tl ; fe^tf*a^#) : £3.78g(iR$75.6%) 
Stffbfco 300ml©DEAE-Sepharose F. F.rt^A (Amersham-Pharmacia 

Biotechtt) TUSUfco *fcJg#Lfc*fl£tf1fc&*7AfciSflnU £*>£7j< 
600«l7?*7A*tti*Ufc«x 0.6~1.2mmol/L©lM<b^ h U £ A*fc»n?iSajU 
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tl£610.4mg (42^65. 2%) StftLfco 

TSK gel G-2OOOSW a *vA£^||Sg0iJl i:»U#«rU:, 
&8B#IS : 12. 0# 
< 'H-NMR^^f (CDC1 3 , 300MHz) > 

tf(ppm): 1.56(m, 3H), 2.1-2. 5(m, 6H), 1.77(m, 4H), 2.1-2.3(br, 4H), 3.38(br, 
4H), 3.64(s, 8nH), 3.36(s, 6H), 6.46(t, J=5.23Hz, 2H) 

mm&\3 5kDa z^m^m^ > )x.^-\ / >^\)zi-)i-t/^D^v>mmi^ 

B&-t : 5CHT0(2EA) «t&®)&^ 3 ) 

mPEG [TO#^S5,000, (**) M] 50g (lOmmol). £150ml© h;i/x 

>tl»U fl&fcilSilUfco ^d^sTEA 3.5ml (25mmol) SiTU AtijffifrV 
X, *<bf-^-;i//h;i/^>M (*fb^:*-;i/ 1.55ml£ h;i/x> 13.6mlic 

HBbfco Wz50 a C£1}nmLXmvmZ5gtoZ.tz o -fe5-f hSffl^TrSTO* 
ISU 4'CflWilfeo HS±^^teUfe^ BrS^60°Cc7)x^y- 
;i/250ml^»Ufe o ^C^3g©rSttj^^j!)Px.> -fev>f h£ffl^TrStt^»£ 

#U &$UfcgL ftlUbUfcmPEG (mPEG-Br) £32.87g (M65.74X) &f#U 

tZo 

<'H-NMR (CDC1 3 , 300MHz) > 

<5(ppm): 3.64(s, 4nH), 3.38(s, 3H), 3.48(t, J=6.3Hz, 2H), 3.81(t, J=6.3Hz, 
2H) 

&lc N cis,cis-l,3,5-'>^D^^-y-> h U^--;i/-7jc^ (cis.cis-1,3,5- 
cyclohexanetriol dihydrate) 1.322g (lOmmol) &*7.kDMF 25ml 

£®M^ T)l^y%M.^s ^fUte^M^A 0.48g (llmmol) ^?TFU 30 
ftfSmnLtzo ^C^nDMF 25ml£igfl?U£:±fa©PEG-Br lOg (2mmol) £}$TU 
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«ET$S*Ufc. «^Ufe»*«M©7kfc«»U lmol/LiIi!TpH£3 

(cyclohexanetriol) K l^fi^UfclaWBS»^J*«lft7.5g (JR*75.0X) 

coiM 5gfc h;i/x> 50ml£&D;tx -S*BS*a*&fTofe, £fc> 
mPEG-Br 5.5g (l.immol) * h;i/x> SOilfc^/SU 160°CT— MJIBzKiIijft£ 
fTofco mz, ±H3ffi^«©h;i/x>^(C2K^b^ h U-^A 144mg 
(3.3nunol) &in*N 30#M#Lfc^ nPEG-Br© h;i/x>»**anFU - 
®£IB*iB8tefTofcgL ttSftUT*&ttftl*£U «ffiTS£*Ufeo lmol/L 
«&&jta*.?pHl~2fcSISEU i'DD^A^Jiliffibfeo ^ii^ttMt 

i^©Yb^3^^tf«^figt)$7.73g (M73.6%) KStffUfco 

150o«(2Jliinol)*«apUSa-C7fifK««iUfc,^e>t:r^ K 150mg 

(2.11mmol) £»U M"C40K*J*Ufeo R&^lmol/LJg®TpH3fciS 

&Vtzim*m\L. «E«*-bTfflBW«5l.017g (67.8%) £f#fc 0 
60ml<Z)DEAE-Sepharose F. F.ft-^A (Amersham-Pharmacia Biotech}!) C# 

<y;i/«HPLCW> 
TSK gel G-2000SW n #7A£flH\ 1 £mm<D2k{*X-MfeLtzo 

®n$im : 12. 7# 

< 1 H-NMR#«t (CDClj, 300MHz) > 

<5(ppm): 2.59(t, J=16.0Hz, 2H), 0.8-3.4(11, 9H), 3.64(s, 8nH), 3.38(s, 6H) 
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MM®* 5kDa 2»^'Jif U>y | j3Hl/-i/^D^^>i#«: 

B&-t : 5CHTM(2EA) «b£tl#^4 ) 

mPEG [TO#^S5,000, B*ttJg (&) K] 400g (80mmol) £ rJl/x>lL 
*J;tWMfllP«^l/> 500mlcD^?g$££?gfl¥bfco TsC150g, ^^T ; TEA46.4ml 
SaT8^f^m#tfeo IfefcTsCl 50g&jgflnU 16KfSitl$Ufeo ^ 

^bTh^l/X^^KbmPEG (mPEG-OTs) 344g£f#fc (1{Z^86.0X) „ 
<'H-NMR##r (CDC1 3J 300MHz) > 

<5(ppm): 2.45(s, 3H), 3.38(s, 3H), 3.70(s, 4nH), 4.16(t, J=5.0Hz, 2H), 
7.34(d, J=6.8Hz, 2H), 7.80(d, J=8.1Hz, 2H) 
mPEG-OTs 344g£DMF lUcfcUPg, 3 tit* r 54g£jta;t. 80^90^7? 

U*A#jg*1.5Lfci«!IU Uf&<«#U;fe^ ^DD5h;uA-e«ittlbfeo 
illWU 3^^{btfcmPEG (mPEG-I) 314g£f#fc (1^^78.5%) . 
<'H-NMR##r (CDC1 3> 300MHz) > 

tf(ppm): 3.27(t, J=6.9Hz, 2H), 3.38(s, 3H), 3.67(s, 4nH) 
40gOcis J cis-l,3 J 5-^^D'Ndr-f-> h VtDltfyM (FlukaM) fcl-^D 
lLiJJ:at»a® 20ilfci8»U £fiT?72i$ig«#ufco €©& N S 

*»ufco £jfc8teBft8x^;i/T?|iiifflu «4M««Mcttll^ h V^A-clS® 
£-ferfco M£MEETI&£U cis,cis-l,3,5->>*o^*1t> h y#;i/*>K 
n-7*P tJHXr;i/ (cis,cis-l,3,5-cyclohexane tricarboxylic acidn-propyl 
ester) 72.4g (JBtfsjggflfj) £f#fco 
< l H-NMR##r (CDC1 3 , 300MHz) > 

d(ppm): 0.94(t, J=6.4Hz, 9H), 1.65(m, 6H), 4.05(t, J=6.6Hz, 6H), 1.56, 
2.25, 2.40(&*m, at9H) 
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cis,cis-l,3 f 5-$/£D«*UMJ-> h *)J])\,#>Mn-7'W)l,x.ZT)l 2.2g<Di? 
i?iH-rJ« 12.5il*fflrFbfco 3 £C«#bfc#Mll$iaiSffibfco 
zk 2.5m1*8STU j e©**15#lia!»#Ufco ^^Cx^^Hl/ 5ml 

mbftitm&%mmiA'V**v>~etttii\siz& matt- v u >>at-m^-& 

feo «H»*ltoETII&&U cis,cis-l,3,5-^^D^=Sr-9->h'J^^y-;i/ 
(cis,cis-l,3,5-cyclohexane trimethanol) 1.50g (itx^91.7%) £f#fe 0 
<SM##r (FAB-MS) > 
mwm : (M+H) + 175 

mmm c 9 h 18 o 3 =i74 ■ 

<'H-NMR##t (CDC1 3 , 300MHz) > 

d(ppm): 3.21(t, J=5.9Hz, 6H), 4.35(t, J=5.1Hz, 3H), 0.43, 1.40, 1.75(=&* v 
m, lt9H) 

cis,cis-l,3,5-V*D'^MJ-> h 2.5g(14mmol)^MDMF 10ml 

fc»»U 0°C, 7)l-i>mm%T, 7k^b±hU«i7A 2.28g (46.2mmol) ^ 
TU 30#Rfl«#bfeo *CsDMF 5(taUz®mLtz 40g (8mmol) <DmPEG-I£?j§ 

liol/L*KTpH3tlSSEU * DO^AtatHU WflUI&MTKSKft^ h U £ 
A-em bfc« «Hi*^fi©ttifl:^f-i/>t:»»^ ^x 

^l/x-^l/fcrffiTU 4fi6bfetfc«*«BESE«IU-Cx mPEG#cis,cis-l,3,5- 

*>*d'\ h v**;-Mzzft?i&&\stzz*mmm&fm 33.o g 

(83. OX) £l§fco 

K 1.18g (16.7mmol) *»JPU ^MTT^^bfeo S^CT'* 'J;i/^ K 
L18g (16.7mmol) £«U £fi-e4Bia»#bfco £J&*fclK>l/USiftTpH3 
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?«tu sfe«ufc««*amu ms.^mi,xm^.m^ io.2g (73%) 

c:©ffi£/$tl£1000inl£>DEAE Sepharose F. V.ti^A (Amersham-Pharmacia 
Biotech*!) Sffl^tlMlfco ^m(i0.4~100mmol/L(D^b^ h 'J £ Azkjg$ 

<y;U^j§HPLC^-«f> 

TSK gel GZOOOSW^^j^A^fflV^ m&M 1 ^ti©£{re«bfco 
«I#I$IH : 12. 7# 
< 1 H-NMR^*lf (CDC1 3 , 300MHz) > 

<5(ppm): 3.38(s, 6H), 3.64(s, 8nH), 0.85, 1.26(&*m, It9H) 

H$j0iJ5 5kDa 2tt%ftmM#<)x.?\s>yt)3-)\,-is?u^*yymm'fo 

: 5CHTM(2EU) (fb£-#&^5) 
«^J4i:|pI«(zUTmPEG^>^D'N^1t> h U^^y-;i/{w2^M^"U 
fc2^Ml3£^tj^mf#bfco Z(Dm^FM 2Jg*mffi.m 1 izm bfcTSK gel 
0DS120-T* ^ A^ffl^fcOTHPLC-CHii U 2*mPEGg|##:0^^^tf®^^ 

Ufco * oo*;i/AJi£&7j<?K»- h U ^AT'SS^ MJE^b227mg©2* 
S!PEG8§g#£f#fc (#l£«fr<3©M8.450 o 2*HPEGS§## 20mg(2>amol) 
£MiE&*iU 1.2mg (10>umol) ©DMAPfcJ;tf2.6iiig (10//mol) CDDSC£jbQ;U 
^b^^lx>&lml^obTT;Hf>^4»^fiT'6P#F^#bfeo Bifom*m 

g!fttj£15ingf#fc (1K^755C) , 
<'H-NMR (CDC1 3 , 300MHz) > 

tf(ppm): 3.61(s, 8nH), 3.41(s, 6H), 0.5-2.0(m, 9H), 2.84(s, 4H) . 



mmn 6 5kDa 2»#ii£§j # Ui^b>^ur3-;i/-^^D^^-y-> mm®- 

B&-^ : 5QNA(2UA) «b£t>#^ 6 ) 
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3mg© (1R, 3R, 4R, 5R) (Quinic acid) £&*§DMF 250uUz® 

©mPEG-NCO (¥^^S5,000 N Shearwater Polymers, Inc. HO £^j!}l]U ^ 

U ME^UTffiSWtl 306mg (88%) Zntzo DEAE Sepharose F. F.*7 
A (Amersham-Pharmacia Biotechtt) mMmZtmmz bT*tt£Ufco 

iftftfrfc* □□*;!/ A"e«imU M£$fflifc£UTgft{bi^ 36ig (Jft* 
10.5%) £f#feo 
<7;i/$i»LC#*fr> 
TSK gel G2000SW xl £7A£flJl\ 1 i:TO©^T?«!j^bfco 

vmmm : 12. 4# 

<'H-NMR##t (CDC1 3 , 300MHz) > 

tf(ppm): 5.7-4.8(m, 3H), 3.33(s, 6H), 3.64(s, 8nH) 

. mmm i 5kDa zmmtm^ u u >y y n-*- p^-fe 

©-£$ 

BS^ : 5SKA(2UA) (fcllrW^ 7 ) 

3.2ng©S/*S&&$&SU»ff 250/zlfcig#Ufc«s 15// 1 © h V xf;i/7 * 
X mmmoCuClZmtoLtzo £*>{;:300mg©iiiPEG-NCO (¥±&#^M5,000, 
Shearwater Polymers, Inc.&O *«tfHlU lWWlf:, 10{§*©^ 

x^x-rM:ITU £fi*U&tt»**HfcU «£Eft*UTai«J«l 270mg 
(89%) £f#fc<, DEAE Sepharose F. F.*7A (Amersham-Pharmacia Biotech 

U *££»EI»5fcUTa«fc£*5 4mg (JR*1.3%) £f#fco. 
<^;i/^jlHPLC^*f> 

TSK gel G2000SW xt *vASfflV\ IWJ 1 fcTO©*ft^W^tfeo 
flM$l$fH] : 12.4# 
<'H-NMR##r (CDCI3, 300MHz) > 
(5(ppm): 6.6-5. Km, 4H), 3.33(s, 6H), 3.64(s, 8nH) 
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: 5CHTM(2URa) (fti^Wf 8) 
50mg©cis, cis-l,3,5-^P^*1f > HJ^y-^fcJ&TkDMF 0.5mHc& 
MVtz'&, Tk^b^hU^A 17mg£®toU VCT*l5ft?mn Ufc 0 

Ufco >>'JA^*7A-eiSU cis,cis-l,3,5-S^P'N*-9-> 
— ;i/(Dltt(C7*Pt^->T;i/7 : t r'^^l/T-fe*— ;i/ (propionaldehyde 
dimethylacetal) #^£Lfc<bl§rtl£15nig|##: (42^38%) 0 
<'H-NMR^*ff (DMS0-d 6 , 300MHz) > 

tf(ppm): 0.62(111, 9H), 1.54-1.88(m, 9H), 1.83(q, J=6.20Hz, 2H), 3.27(d, 
J=6.30Hz, 2H), 3.33(s, 6H), 3.39(d, J=6.30Hz, 4H), 3.46(t, J=6.20Hz, 2H), 
4.51(t, J=5.70Hz, 1H) 
<HS##t (FAB-MS) > 

mmm •. (m+h) + 277 
mmm : c 14 iy) 5 =276 

%t>titz<k&® 15mg^7jcDMF lmlK&fPU 31^1® r 'Jx^7; M 
^M<DCuCl>£^PUfco 598mg©inPEG-NC0 (¥*SJ#^M5,000s Shearwater 
Polymers, IncM) fc^JQU iS^Fafttfeo m&*\mm<DV x-* )V 

C(D^*,100mgS70%^7k«t^U 40 4 CT-16B#P^m#tfeo fS*0«7k 
Mi- K U •> AtKM^S^STO U * p P^^At^tB Ufco ^TKiSit®^- 

h ^^h^m^tz^ METSMSiiifco lo^a^^'x^i/x-^ 

HPLCTllSatMU gfl5«39mg^fc (W41%) 0 
<y;i/^jiHPLC^> 

TSKgel G2000SW u *7A£fflt,\ ^6IS0iJli:|sI1iO^fr-eiiJ^tfco 
&ftB#H3 : 12.7# 
<'H-NMR##r (CDC1 3 , 300MHz) > 
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<5(ppi): 3.38(s, 6H), 9.79(t, J=1.56Hz, 1H), 3.64(s, 8nH) 

$mm 9 5kDa z*ffiftmi-# >)x.*-u>y*)z}-)\,-i/?v^*v >mm& 

BS# : 5CHTM(2UM) . (fls£«j« 9 ) 

SSfliM4fcl^ttfcUT£j&b;fccis, cis-1, 3, 5->* u^*yy Y 'J *Z J 
-)l lOOmgfc.fctfDSC 7ttng%®m\<DT* h =. h VMZfeML. DMAP 210mgS 
iDiltlfif 5RfH'«# bfco %%&ttfiEI$£ Us m<b* * U >*>cttF0. lmol/L 
JS»&MflD*»mLfco *f$UI£*£JE$£$U cis, cis-1, 3, 5-h'JX U 

*/9w\*V> [cis.cis- 
1, 3,5-tris(succinimidyloxycarbonyloxymethyl )cyclohexane] ^333mgff (i& 
¥97%) [FAB-MS : 598(M+H) + ] „ 

Z(Dib&%) 30mg (0.05mmol) fcmPEG-NH 2 [^^*5,000, B*ttlB («) 
SK] 500mg (O.lmmol) *E{bX*l/>£iS#U TEA 20^1 £;&n;L, HiST*2B$ 
IWH$Lfc.*fcvt^ 7*PtU>^T<>(propylene diamine) iZjul (0.5mmol) 
(AldrichM) £Hn* N gfc-C3££2l$H!t#Ufco RJ&«&»abtt**S? 
■xf-;i/x-y;Hc*TU ^bfc«aBftl*EEiaiLT43(tagO»**#fc (iR 
¥86%) o d©»* 425mg£zK 200mll3jg$U 20ml<DSP Sepharose F.F.#5> 
A (Amersham-Pharmacia Biotechtt) T'liU 2#ilPEG£^<£f 1»J; ») 

feMSiE^Ibfco »£ii;fc»* 62.5mg (6.25//mol) SflS»MiK*3R:f- 
h >J$A*tttt 0.5ml CiftflEU ^Tib+i'i^-^U'f 5 H 2.1ig 

*fc*lfc*U25ig©*&**»fc (HZ¥40%) o 

<wat«HPLC#*r> 

TSK gel 6-2000SW u *7A&fflV\ IQfifi^Jlfclll^t bT##T Ufco 
«J#B#P^ : 12. 4# 
<'H-NMR##r (CDC1„ 300MHz) > 

<S(ppm): 0.63-0.75(m, 3H), 1.75-1.78(m, 12H), 3.1-3.3(m, 12H), 3.38(s, 6H), 
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3.64(s, 8nH), 5.20(br, 3H), 6.73(s, 2H) 

: 5CHTM(2EA2) «b^t)« 1 0) 
^M^tWtzbTHS^UfelOOmgtDcis, cis-1,3,5-^ n^V> h U * 
*^-;b£J«DMSO 23ml(3«Ufe^ tert-7 h*$/ft »J £ A<Dtert-7* y 
(1M) 958 il*»jDU ifiT-mFWLfco T'D^Mtert-^ 
^x^^fcfcflQU 90 8 CT'16D#P a m#Ufeo SfiSTttJfrUfcft, . > U * 
y;W*9AT?JI»U l-O-tert-^h^^^jl/^-^^^u-cys.cys-l.S.S-i/ 
^D^\^fij-> h IM^y— ;|/ (l-0-tert-butoxycarbonylmethyl-cys,cys- 
1,3,5-cyclohexane trimethanol) &22mgf#fe (W13%) 0 
<'H-NMR#*f (DMSO-de, 300MHz) > 

d*(ppi): 0.60(m, 9H), 1.55-1. 90(n, 9H), 1.48(s, 9H), 3.36(d, J=6.42Hz, 2H), 
3.39 (d, J=6.15Hz, 4H), 3.95(s, 2H) 
<Kfi##f (FAB-MS) > 
mm : (M+H) + 289 
: C 15 H 28 0 5 =288 

U *£'sBi*eU$» 200//H3^#PLfc«f*:Wl> 23ng*«aiPUfco O'CT 

3WFS«#ufe^ fczzoumnau $c>izz<d'& loo^i^snufeo sgi* 

^Ife^DD^A-eiJHU TK^bfclmol/L^ 7fc N - ffifOftl&Tlc*:*- h 

*?-;i/-3-0,5-0-y h^;i/-l,3,5-^^D^s^> h ij^^y-^ (1-0-tert- 

butoxycarbonylmethyl-S-O.S-O-ditosyl-l.S.S-cyclohexane trimethanol) * 
22mgf#jfe (W48%) „ 

< ! H-NMR#*r (CDCl a , 300MHz) > 

tf(ppm): 1.26(i, 9H), 1.75(m, 9H), 1.47(s, 9H), 2.46(s, 6H), 3.29(d, 
J=6.30Hz, 2H), 3.80 (m, 4H), 3.89(s, 2H), 7.36(d, J=8.10Hz, 2H), 7.76(d, 
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J=8.40Hz, 2H) 
<nmftffi (FAB-MS) > 
nmm : (M-tert-Butyl+2H) + 541 
aiwfil :C 29 H4 0 09S 2 =596 

1.4g(DmPEG (¥^#^85,000, (W) ftSJ) h;i/^>2ml{z. 

®ML, 7)in>mm%T, TMHb^ HJ->A 26mg^Tb> 30«ffbfe o 
^ Cl ^7j< h > 1 tl ^ L 76mg© 1-0-tert- y h >> * ;i/ ^ ;i/ ^ 

7-;w3-o,5-o-y h^;u-i,3,5-^^o'Ndr-b-> h «j / * v — ;i/=£riT U £U 

fer5b^*^ji^J;0lHlitSiUMBET-e^U^of#e>tifcfifeS#: 1.2g£120ml 
©DEAE Sepharose F. F.£5 A-CH^W^IbI^K^^U @l$tl£154mg£^ 

<y;i/«jiHPLC»«f> 
TSK gel -G2008SW B *..7A*ffll\ |llt«ltTO©^Tf»J^bfco . 

mmrs 12.73- 

<'H-NMR^-#f (CDC1 3 , 300MHz) > 

<5(ppm): 3.38(s, 6H), 3.64(s, 8nH), 0.58(m, 9H), 1.72-1.93(m, 9H), 3.38(s, 
6H) 

•mm 1 1 skDa iifrnmrnx U x U > ^ >J a -;i/flSH»«Ufe*$! thO. 

: 5CHTO(2UU)-rhIFN-/? 
ififb* h 'J e7A£^tr20mmol/LD A,^MM (pH7.5) fiSbfel.3ig/al© 
#%0H6"ef#^tlSrhIFN-/31.2ili3, HJfctt 1 T?Btf§Ufc'fb£& 15mg (fifi 

Sephacryl S300*^A 24ml (Amersham-Pharmacia BiotechftiO £fflUT7;i/ 
itiiUfco ^M(z{±xf-l/>^U3-;i/i3 t tt>*0.1mol/L^bi- h 'J*A£^ 
tt20nmol/L»)A,Ki(Sff«[SffifflUfeo i#J^££*fli# 14.5ml£®l&U tK 
14.5ml^Aax.T#^U CM-Sepharose F. F.ft^A 1.5ml (Amasham-Pharmacia 
BiotechM) T5*SSlbfci, ^l/tta-C^^nfeH^-^PlA^AtiiJSU 3ml 
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liUfeo 0.24ig/il©il$tl££trli# 1.4ml£|Si&bfc (iK^21.5X) „ 

: PAGEL SPG 520L (7* r-#S) 
: FAST STAIN™ 

^flv-*- : Low Molecular Weight Standard (/W y KttR) 
<y;i/*«HPLC#*r> 

: 150miBol/L^b^ r 'J £A> 20mmol/L@^^^ |> U £A*gffi® ( P H4.5) 
Mfi:0.5ml/# 
fftffi : UV280nm 

#8!:*7vA : TSK gel G-4000SW xt (7.8x300mmx2*it^) (*V-ti»l) 
mm® :40.3# (1~4#?*S&#) 

fUS0iJ 1 2 5kDa 2*«^ttSiK U x f- 1/ > ^ U 3 -;Hgffpi&&;L^ t r 4 y 

B&-*f : 5CHTC(2AA)-rhIFN-/3 

m&mZOit^ 100mg(0.01mmol)£, LOmlO^fb^l/ >£«U NHS 
5.7mg(0.05mmolK DCC 10.3mg (0.05mmol) £JjO;t> TJldy^M^ 0°CT*30 

tzo 66tfciJ;^ffi^bTl^0fl2©<b^tl©NHSx^7 i ;i/.S65.Oiig^fe (JR 
^65.0%) o 

ifrfb^r U^Afc^ttfOmiiol/LD^illffiiS (pH7.5) -CW»Ufc#%0«6T! 
*#£>*i5rhIFN-/?jg® 1.28ml (1.067mg/ml) ^n> ±HBNHSx;*^;i/£17mg (m 

sm^M^hTZttji) fin*., rc-e-m&fcfoLtzo »t % 

Sephacryl S300:*j-7A 24ml (Amersham-Pharmacia Biotec*±SO Sffll^T'SOl' 
ttiiUfco i&MKfcix^UV^U s-^fcAtfO.lmol/Ligft* h »J -)A^ 
t?20maol/L 0 Ufco B W«l*£trli# 24ml£HUfcU * 24ml 
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SJlDilT^fRU CM-Sepharose F. F.ft^ A1.5ml (Amasham-Pharmacia Biotech 

imoi/L^b^- h •j^A=&^tfiBj^MT^mt> #i@ufc 0 

0.49mg/ml©i»*#tfii^ 1.5ml*@JRUfc (JR*44.5J|) . 

<>7>j&j®HPLC#flT> 

TSKgel <M000SW n *5A*2*fflV\ HSiStfiJ 1 lkittO^MUfco 
«B#P^ : 43.9^ (l#^i&£#) 
41. 0# (2#^ijg£#) 

H%09 1 3 5kDa 2*mftt£m# U xfl/>yU3 -;H&*«I8U£J fc r > 

: 5CHT0(2EA)-rhIFN-/? 

SS(k NHS 1.15mg*5<fctfDCC 2.06ng£M;L *#T30#IS, ^Tgfi-e2B#lta 

*fc!S*«EET9&*IUTIBISx^x;u&14.5ig»fc (W72.5X) . 

mti- Y 'J tf A £^tr20mmol/L D A,®lg®f£ (pH7.5) T?R*l Lfc#*09 6 7? 
f#£ti3rhIFN-/?&M 0.78ml (0.937mg/ml) \z s ±f3NHSx7^;i/£9.1mg (M 
SKl^;H3*f 1^25^1/) Jin*, 4 8 C-e-M«EJ5Sbfco 
Sephacryl S300#7A 24ml (Amersham-Pharmacia BiotechM) %m^Xf)l> 

tf20mmol/L0^M^^fflbfe.o g#j$l£^trli# 8.5i1&|h1iRU * 
8.5ml^i!lP^.T#fib> CM-Sepharose F. F.*7A 1.5ml (Amasham-Pharmacia 
BiotechM) "CttKUfc. ^*«T?»e»iifcHI^&IEB*7/xfc:ilj»U 3ml 

liUfco 0.067ig/il©B««J*^tHB» 0.5il&|§lJKUfc (^4.5%) 0 
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TSK gel G-4000SW XL *vA2*£fflV\ HSifi^J 1 1 t M©^T"##t Ufco 
: 35. 9^ (1~3^^#:) 

2U£0|J 1 4 5kDa Z^mftmLX V xfl/>^ij3 -;MWflg|;LM t h > 

: 5CHTM(2EA)-rhIFN-:/? 
^M\^tz%mm^(Di^m 487mg (48.7/imol) Si^b^U >£MU 7 
;^3>SSt^ NHS 16.8mg (146.0^mol) fc.fcUUCC 30.1mg (145.9/zmol) £ 

260.0mgf#fc (W53.4X) 0 

fSOT> U y V \) 3-;i/^,tt>-^b^ h U t> A £^tf20mmol/L »3 A^fg 
-flrtt (PH7.8) T?aSUfc#%«l6tf^e.nSrhIFN-/?*tt-1.2il (1.22mg/ml) 
C±IENHS:t;*7^l/£14.6mg (MGSl^Wzftl^O^ ;U) /JD^, 4°CT— 
ai&Ufco M^S^;i/^i?i*7ASephadex-G25 (NAP-Kk Amersham- 

Pharmacia Biotechttlf) *^Tx*-l/>^U:3— ;b£^tf2QmolA!)A,&*8 
flftft (pH6.0) tmffim&Wkistzo W^Tf#e>ftfciIi#£CM-SepharoseF. F. 
£^A 1.5ml (Amasham-Pharmacia Biotech^) tiiJgU 3ml<E>|BM©r$T*#fc 
0.2~1.0mol/L^>fb^- h 'J A ^trlSIM^r'^tbU #®Ufco 
0.194mg/ml©g^t)^tf@i^ 3.75mlS(aliKUfe (M49.7X) 0 

TSK gel G-4000SW u :*7 7A2#£ffll\ ^6(6^J 1 1 1 l/TMr bfco 
ft&R$@ :42.9# (l$H*g£fc) 
40. 2# (Zfrm&m 
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nmrn 1 5 5kDa zumwm* u ^ f- u > ^ y -;n>»x «s t r -f > * 

-7xD>-/?<£>8fjg[ 

BS-t : 5CHTM(2EA)-^«hIFN-/? 

^MhlFN-/? lO^g (STRATHMANN BIOTECH GMBH) £^51 U >fi&J£irtt 200 
//lfc«»U 98m 1 4 i:IBI^{CbTM^nfc5CHTM(2EA)©NHSxX^;i/$: 
1.5mg {m&m^frtttLXm^fr) Jo*. % 20 o C"e-®££/fobfco S/fci&fc 
y^^5i*7ASephadexG-25 (NAP-5. Amersham-Pharmacia Biotechtt) txf 
1/ > ^ U 3-;i/£^tf20mmol/L 0 ^MIICW3)| U CM-Sepharose F. 
F.ft^A 0.5ml (Amersham-Pharmacia Biotechft) "eiitMUfeo 0.5ml 
**7AH«aiP«, Hff«« 5«lT!*7A*^Ufc^ 0.35mol/LOm^ h 
'J>>A*^tr«if*T?*ajUfeo l.talftWgU 0.021mg/ml©iffJ 

ttft$«N8tt 0.19ml^fe . ■ 

1 6 5kDa 2*m^tt^^ 'J u>$ry n-Ml^l&xMfc h 4 y 

B&-^ : 5CHTC(2AA)-rhIFN-a 

^ i) A,mmmm (pH7. 5) U fcl . 0mg/ml<DrhIFN- a [M£«0F ( I BL) ]. 
O.lmKz, mmmi 2tmmthxm £ftfc5CHTC(2AA)tf)NHS:r.;*^;u 1.5mg(if 
egl^^^fcD30^;i/) -MWC-eSii&^ff-^fco £Jf&$80 

/zl£SephadexG-25:fr:7 A (NAP-5 X Amersham-Pharmacia BiotechM) "C20mmol/L 
&®±bVt?2x®ffim ( P H4.5) fc««tt&»U 0.8ml^(5]iKUfco dftfcs 
SP-Sepharose F. F.*7A 1.0ml (Amersham-Pharmacia Biotech$!{) fciEigbs 
ZOmnol/Ltftt* h U>>AI8flStt (pH4.5) 2.0mlT*»&> 0.1~1.0mol/L©JM 
ft^hU'>A-*-&ttEI««»'C»mUfco 80/zg/ml<Dift$)£#tf&M 0.5ml 
S^fc (JR*4O.OJ0.. 

£ffi0Q 1 1 fcra«©£8reSDS-PAGE&fflr^ l~4^^i*:©M-> Kfcfll^ 

<y;i/*BfiHPLC#*r> 



68 



WO 01/48052 



PCT/JPOO/09159 



TSK gel G-4000SW tt *7A*ffllr^ MMM 1 1 £|n]$©£#T-0#rLfco 
ft&ttRS : 43.1# (10^i££{£) 
40.50 (20^*£i8rte) 

Hffi&tfiJ 1 7 5kDa 2$iMi^ 'Jxfi/^ijn -)mffitm*.m t r -Y > 

: 5CHTM(2EA)-rhIFN-a 
^3It>A,g?MM. (pH7.5) -CH»Ufc0.95ig/il©rhIFN-a (IBL) O.lmlK, 
fdfcffll 4i:|l|^{c:UTf#^nfc5CHTM(2EA)©NHSx^7 i ;i/ 1.5ng (gSRl* 
;i/^fc»330t;i/) £fin;U -S^4*CT?S*B*ffofeo O.lmlfc 
Sephadex G-25*5A (NAP-5> Amersham-Pharmacia BiotechS^) "£20mmol/Lg£ 
Bhhr U?.Ai&gffi.*£ < P H4.5) U 0.8ml SHUfcUfco :fti 

SP-Sepharose F. F.*^A 1.0ml (Amersham-Pharmacia BiotechM) fciligU 
20molAM^hU«>Ai8ar«[ (pH4.5) 2.0mlT-»^ 0.1~1.0mol/L<J!)ifrfb 
i- V V ^ AZ^tsmmwmT-mitiLfzo 50ug/m\<DBm®*<gts®Wi 0.6ml£ 
mtz (JR¥31.6X) o 

ftUStfU lfcRltt©£8TSDS-PAGE&fTtr\ l~20^£ft©M>r*£iII§: 

bfco 

<y;i/ailHPLC0*f> 

TSK gel G-4000SW u £5A£fflV\ 1 £|r3tt©&ft"C#*rbfco 

ft&ftH : 42.90 (10^^) 
41.20 (20^aS£ftO 

IWJ 1 8 5kDa 2*«0ttS* 'JifU^'Ja -;HBH»lfl&*.Si thO 

:5CHTC(2AA)-rhIFN-r 
x^l/>^'J □-;i/*«tt«a{b^- r U £A*£tr20ool/L!> AJftlllffifc 
(pH7.8) TW»bfc#%0l7-Cf§*>il3rhIFN-7 (O.lOmg/ml). O.lmlfc, H 
S60IJ1 2i:|5j^tt-C#e>nfc5CHTC(2AA)©NHSx^7 1 ;i/ l.Omg (fllfiftl^;!/ 
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Lfco 

mmm 1 9 5kDa 2*$#ll£M* Uxfi/>^ij 3 -;M£gfc*&&*S! tb-f> 
K&^f : 5CHTM(2EA)-rhIFN-r 

(PH7.8) 7?W8!Ufe#%0|7 7!^e»tl5rhIFN-7 (0.8mg/ml) 0.8mUc N ftflg 
011 4h|o|^{CLTf#e>nfc5CHTM(2EA)(DNHSai^^^ lO.lmg (gajBHE-N/MS 

IWJ 2 0 5kDa 2#«#fe£l# U u >y y 3-;Hgfp$I^^.^ t hmt 

: 5CHT0(2UU)-rhG-CSFil?i^ 
50molA ?> AJftflSffitt (pH7.5) "C3.2ig/ilfc:iWK 5 

rhG-c&mm#> loouiizmffiMiext&fo i.7mg (gem^ni^urio^ 

*«SanU 4 0 CT*-MaS$-li-feo ^tt&20mol/LBH£!l£8rffl[ (pH4.5) 
T-lOfgd^U €©d^900//l^|5|i^ir^T'¥^bLfcSephadex G-25£^A 
(NAP-10, Amersham-Pharmacia BiotechM) fcffligU 1.3ml£H]ltSlLfco Cft 
£SP-Sepharose F. F.ft^A 0.7ml (Amersham-Pharmacia Biotech^) (ziiig 
U" 20nool/L»K^- h U ->A*IM (pH4.5) 4.9mlT-#fc#^ 75~500mmol/L 

Ifebfco 402//g/il©aW«9*^tr»« 360#l£f#£: (JR*50.3X) „ 
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bfco 

<y;i/ii}®HPLC#;&T> 

TSK gel G4000SW a *7A2**ffll\ mmi 1 tBiCltMbfc, 
«8M$IS :4Z.8& (l^^fc) 
41. 3# (2#^£i§r#) 

■mm 2 1 5kDa 2*«^tt®sj? u x-j-uywo-Mmtmnm t hm®. 

: 5CHTC(2AA)-rhGrCSFil«^ 
50nmol/L (pH7.5) T'3.9mg/mHcMbfe##^J 5 T-ff^fiS 

rhG-CSFi£#ft 100//l(z5.1mg (leSlt/l/ifc 025^) ©^JS^J 1 2 tm 
ttlfc UTff ^ii^5CHTC(2AA)©NHSi^x;U^^iPb> 4°CT— M^S^&^-frfco 
S/fc$£10f£«!KU €0 9*>9O(Ud£Sephadex G-25*^ A(NAP-l(k 
Amersham-Pharmacia Bibtechil) T20mmol/L^^M (pH4.5) 
U 1.3ml£Ie]iKl/fco Cft£SP-Sepharose F. F.#^A 0.7ml (Amersham- 
Pharmacia Biotech^) tiligU 20mmol/Lg£$^ h V £ Aifclffi$ (pH4.5) 4.9ml 
T-iSfcrf^ lOOmmol/LO^bi- h U->A^tf|Bl^MT*^mbfco gtfjftfrfc 
«KSU 179//g/ml©iftt)£^tr^500,ul£*§fc (iR^25.8%) 0 . 

<s»i&> 

<7;i4ljiHPLC##T> 

TSK gel G4000SW XI #5A2*£fflV\ mMW 1 1 kWffllfc UT##r bfco 
{Sftll^ : 42.8# (l^f «g-&fr) 
40. 3# (2#^|g£tt;) 

^fite^J 2 2 5kDa 2*«^ttS5t?U^^U>^U 3-;Hgfgpffl«|jtSb hltt 

: 5CHTO(2EA)-rhG-CSF^2§tt 
50mmol/L 0 A^MS«fft (pH7.5) T*3.8mg/mltH®i Lfc##fi?'J 5 T'f#6ft5 
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rhG-CSFiS^ft 100//l£6.0mg (SSSIl^Sfe D25t;u) <D$mm 1 3fcH 

SiE»*l(MSt#»5U ^©9*>900//l£Sephadex G-25#v£ (NAP-10, 
Amersham-Pharmacia BiotechgO T"20mmol/L@£Mijr# (pH4.5) izmffll&&$: 
U 1.3mlSIHiRbfeo CftSSP-Sepharose F. F.#^A 0.7ml (Amersham- 
Pharmacia Biotechi?) t fflJg U 2Qmnol/Lftl8:f- h U £ Attffjft (pH4.5) 4. 9ml 

-cmmt. ioo-5oo»i/L©ttft^hgi>A«dttBi««»T»mufe« iti 
<«su*i&> 

$Jfc0U 1 fcffltt©£fcT?SDS-PAGE*frV^ l~3^^i*:©A>K*St^ 

bfco 

<y;wtt«HPLC#*r>- . 

TSK gel 64000SW a *7A*fflV^ USS^J 1 1 fcftttfc bT#lff bfco 
ftftttlS : 42.6# (lfr?m&m 
39, 5# (2#^*££#) 

f»J 2 3 5kDa 2*«^ttS^ UxfU>inj3 -)l®ffiHmZ.m t r !£& 

#3D=-JW*B^»##©JBtit 

BS^ : 5CHTM(2EA)-rhG-CSFi§a§tJ; 

+^fc^UfcfUffi^J4©<b^ 487mg (48.7/zmol) *«<b/^U>fc»l» 
U 7;HJ>3Ufc*K NHS 16.8mg (146.0#mol) s DCC 30.1mg (145.9;umol) 

S^x^I/x-t^Kz^T etlSSIalJRU «BE$a»bTfc£&4©NHSx 
X^;i/£260.0mgf§fc OK^53.4%) „ 

%W)>m$mM (PH7.4) T'^bfe##^J5-ef#e,ni»rhG-CSF^^ 
1.25ml (4.0mg/ml) t±l3NHSx^5 1 ;i/§26.6mg (^fiffl^U^fc t)25^e;U) 
JPX., 4"C-e— g££jfcUfco Sjfcft l.OmlfcSephadex G-25£5A (NAP-10, 
Amersham-Pharmacia Biotechft) T"20mmol/LI£Mtn# (pH4.5) £l£8rtt$& 
U 1.5ml^ls]iRbfco £ft£SP-Sepharose F. F.#^A5.0ml (Amersham- 
Pharmacia Biotechtt) X~mmLtzo 10ml©ff»*t*(R«^%i5fe^x 0.1 
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~0.5mol/L©J£fb* h y *A*£ir«ffi»T?fcffiUfco i«j%ft^trli^ 10ml 
*3te£#RU Sft5.0ml©SP-Sepharose F. F.*7 ATPJ$tI*t£l bfco @ 
ft$j£#tfili# 15ml&|I|JK& N !0iU 1.86ig/il©iW»*^tr»tt 0.7ml 

Ufc (JR*32.5X) . 
<M%r*W)> 

1 1 fc|l3*i©#&^SDS-PAGE£firl\ l~3^H^ft©n> K'SfitS 

<>7;i/i£iiHPLC##r> 

TSK gel G4000SW XL * 5 A2#&ffllr\ HHfj 1 1 fcPHIfc bt##r Ufeo 
«»«H« :48.7# (MmS^tt) 
46. 9# (2#^*g£#) 

£1101 2 4 5kDa 2«M^«E$4< U if 1/>^U □ -n/IWMMUS! fc h Mtt 

BS^ : 5CHTM(2EU)-rhG-CSFi§H»{fc 

50mol/LU>gSfiSff» (pH7.3) T-3.9mg/mlC§lt&bfc##0!l 5 T^^n-S 
rhG-CSFl£#te 50//1K, £ffiffl 5©{b£tl£1.0mg (gaStl^I/^fe t) 10^;i/) 
SSJDU 4*Cl?-g«Kl6$*fco 

Hfflgflfll 1 £|sm©#fcTSDS-PA6E£ffV\ l-2^F|g^©^>K*filS 

£JK0!l 2 5 5kDa 2*«@g Uxfi/>^ijD -;M£fflifE8l;t 15! fc h ffttlfis 

D--jW«H^©«Ui 

BS^ : 5CHTM(2EA)-rhG-CSF 

W&bA,Wtmm (PH7.4) ■C*3.9mg/mlCS@i(LfcrhG-CSF^ 0.9ml(^ m 
mmi 4 fc^ttC UTf§£>ft£5CHTM(2EA)©NHS x*^;b28.0mg (SfiHl^E;!/ 
ifc *5 15Sfi)*8JnU4^-B£SJfci**fco^« 0.8ml£SephadexG-25 
(NAP-10 N Amersham-Pharmacia Biotech^) T!20mmol/LMII©r* (pH4. 5) 
CiiHlL, 1.5ml £®lRbfco CftfcSP-Sepharose F. F.*7A 5.0ml 
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(Amersham-Pharmacia Biotechft) IzmQLtzo WM± Y V <5 AW&M 10ml£ 

BttitfMQnlfcleliKSU WU 1.3i6/il©Bflt|«J&£ftigM[ 1.0ml£f#fc (JR 
^33.055) „ 

1 1 fc|5Mi©#&T-SDS-PAGE£m\ l~3#T-*S^fc©^> h*£6tlg 

<4*;u$i$HPLC##r> 

TSK gel G4000SW XI #^A2*£fflv\ ^ W 1 1 fcWKfc UT#*t Lfco 
«W :42.8# 
40. 1# 

£%0i-2 6 5kDa t&mstft}).** ij3-;H)f»|lMSt MM&#3 

B&^f : 5CHTC(2AA)-rhG-CSF 
^569 ymmmm (pH7.4) -C3.9Bg/ilK:BIKUfe##^J5-T?^e>tiSrhG-CSF 
0.2ml(C, 2i:|Bj^(3tT#^nfe5CHTC(2AA)ONHS^X7 i ;U 
lO.Omg (gfiKl^Ufc^Sg) *»JPU 4 0 CT—«SJE&^-frfco 

0.2ml£Sephadex G-25#5A (NAP-5 X Amer sham-Pharmacia Biotech 
tt) 1f2'0iw)lA»Kil8«* (PH4.5) U 1.0ml£IHifcbfco Cft 

£SP-Sepharose F. F.#-5A 1.0ml (Amersham-Pharmacia Biotech}!) M^jp 
Ufco Wf&1- h U £ Agfri* 2.5ml£afcL£gL 0.05-0. 3mol/L(D^<b:>- h [ ) 

OjO* O A- O 

<y;Hti8HPLC^*f> 

TSK gel G4000SW a *7A2*&fflV\ H«5fi»J 1 1 ^«tUT»*ilfco 
{£#P#I!3 : 42. 9# ( IfrffiGQ) 
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40. 4# (2^jg^) 

mmm2 7 5kDa 2#|gl!# >J x^u >^ij n-;ufggii^*/Cu,Zn^-^-^ 

BS^ : 5CHTC(2AA)-bS0D 

+#f£«Ufc£ffi0!l2©fc£tt 30mg (3//mol) &Jfifb**-l/> lilfcj&JBU 
NHS 1.7mg (0.015mM) ifccfcttDCC 3.1mg (O.OlSmniol) ZhQ^ O'CtZmmMft- 
bfeo *©&3l$lfilMTll#U BWtt^if^x-fJI/taTbfc* fife 

•>S/Cu f ZnfflSOD««[ (2mg/mh pH9&5ttlSfr*x IDAMXK) 

»l 1 1 £P«l®lfe#-eSDS-PAGE£fTV\ 1~2#7-J^tt©^> H^flfefS " 

3Jfcft2-8 5kDa 2*«S*Uxf-i/>^ij3-;H|j«ii>S/Cu,ZnS^-^-* 
B&*f : 5CHT0(2EA)-bS0D 

mmM3<Dit-&W) zongznmm 1 3 fcH«©*ft7f»ttflsu nhsx*^ 

£13mg#fc (JR*65X) • 

JfctZx ^^>Cu,Zn^S0DM (2mg/mU pH9&oJ?»$u 50^1 
t3ffifflilfi(3ill^Lfc±iBNHSx^7 i ;i/©zk^r« (156mg/ml?&©7JO 10^1 

HSi^J2 9 5kDa 2*«S*Ux^-u>^ij D-;i/«^*Mto,ZnS*-^--:* 
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: 5CHT0(2UU)-bS0D 

<m%xkW}> 

1 l £»©£ftTSDS-PAGE£m\ l~3#^ij£im<D^> K£fitgg 

$ffi0ij 3 0 5kDa Z*$m* 'Jxfuy^ijn -;HMS ^>Cu, ZnSU-^-;* 
^r-b-^ H^-f *A*~fcf©S^ 
B&^f : 5CHTM(2EA)-bS0D 

$Jfctt4<Z>fc*tt 487mg (48.7>amol) ZmfaW 1 4 fc^tto^TtSttftU 
NHSx^^;i/^260mgf#fco (JR*53.4J5) 

■^>Cu,Zn§iSODM (2ig/mh pH9ft-5Sttffittu «*I63I») 50^1fcfflffl 
itSriclS»Ufe±iaNHSx^7 l ;KZ)2k*«[ (156ng/nl£@;dO 10^1 (®eifl 

<«a»»> 

Kx-f *A*--t?©»» 
: 5CHTM(2EA)-bS0D GMK&) 
$dK0l4<Z)<b&ttl 360mg (36.0/zmol) SHIfiCT 1 4 i:PJ^O^T*rSMU 
MHSx^^;U*181.9mgfffc (JR*50.5X) 0 

*S/Cu,ZngS0D#ift (2mg/nl v pH9S«Iiv fflftt&XSg) 2.2mlH±|3 
NHSx*x;i/ 33.9mg (S6Hl^;i/fefc»)25^;i/) £in;*.N 4°CT— 
■&fco C©,EJfor#£4.3ml<DSP-Sepharose F. F.*^A (Amersham- 

Pharmacia Biotech*!) T!#|g{Ufco *7 AfcEJ©«&*7 ACiRiiDU 20mmol/L 
(PH3.5) ■CiJ^^lfel, O.lM.Omol/LCDifrfb^h U*A 



76 



WO 01/48052 



PCT/JPOO/09159 



z.nmgMwmm*20Ojuimtc (wmi.2%) „ ££>jccuso 4 , znso 4 7k«£&^ 

lOmmo l/Uz ft Z £ o £ Jdp Xfc®. £ mi U „ 

<mimm> 

%mmi 1 fc|S|$©&{^SDS-PAGE£m\ l~3ft?ffi&fc(D^> K£5£gg 

«0iJ 3 2 5kDa 2#|j3?g# U ^ U 'J u-;i/f^fp t Ku.ZnM*-^-;* 
* it -Y H 7 s 4 3. A * — fcf ©Sig 
BS^ : 5CHTM(2EA)-hS0D 

Hfl60iJ4©<b£$) 487mg (48.7//mol) 1 4 fc|eOli©£{*-£rSttfcU 

NHSx*x;i/£260mgf#fc (IK*53.4X) .. 

t hCu,ZnI!SOD£tt (1.9mg/mK pH9ft38m*!U CELLULAR PRODUCTS, INC. 

fltfeffl 3 3 5kDa 2*g|#il£^tf 'Ji?U>^'j3 -/«llixl t h > 
*-:7xo>-/?©l&i£ 

: 5CHTM(2EA)- 17 Ser rhIFN-/? 
x^-l/ v£"J 3-;i/*}«fclflHb^ h U •> A £^tf 20mmol/L t) AJMMfflft 
(PH7.6) T'llMUfc 17 Ser rhIFN-/? (Chiron*t«) ©&M 0.1ml (l.Omg/ml) 
"V HSIg^Jl 4 iilsj^itUTff e>nfc5CHTM(2EA)©NHSx^^;i/ 1.3mg (®6Sf 

i^;Hfet)25^;i/) §j&n*. N 4°c-e-M&Ri&Lfco sjfcifc£y;i/*a 

*v ASephadex G-25 (NAP-5 N Amersham-Pharmacia Biotechtt) Sffl^tx^ 
l/>^U3-;i/4$«r20mol/LDA/IM8«M[ (pH6.0) izmWm&WkLtzo V)l 
ttiS"C» <=>ftfcIi#£CMSepharoseF. F.ft^A 0.25ml (Amershiam-Pharmacia 
Biotech^) KilJgU 4.0ml©|eOMli$T?»L£&> 0.2~0.35mol/LJi<b^ 
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ifcbfe (JR*39%) o 

<y;U^iiHPLC#*f> 

TSK gel G-4000SW XL £vA2$£fflV\ IMl 1 fcH«fcUT^*fbfco 
{SftOT :41.3# (l-^H^fc) 

4 5kDa 2$!JI#ll&§Jtf 'Jx^>y U n-;MifPb Kiu Zn^*- 

B&-*f : 5CHTM(2UM)-hS0D 

HSS0i]94Mb£$) [5CHTM(2UM)] 3.13mg (fie'Rl^l^fe-?) 10^1/ ) £t h 
Cu,Zn^S0Djg*&[2.63mg/inl; t)A,Mln# (pH7.5) N CELLULAR PRODUCTS, INC. 
m] 0.6ml(CjiP^-C4 o C-e-g«^abTSJ!SUfeo^C v 20mlOSephacryl S-300 
VfrUM-h?!* (Amersham-Pharmacia Biotechtt) T-150mmol/Li&fb:*- h U h 

^tsmmmmm (pH4.5) -emmbtco ^m^m^^t^mmi^om^ 

£ls]l&U OiBlf ^lilfe. £<D?«£Sephadex G-25£-7iv (NAP-5^ 
Amersham-Pharmacia Biotech^) -e20miBol/LK^iiM (pH3.5) 
U 0.8ml^HliRbfeo dti*SP-SepharoseF.F.*7A0.7nil (Amersham- 
Pharmacia Biotech*!) «inbfc<> l@]ifc§®r& 3.5ml£^bfc^ 0.5-1. Omol/L 

gt>iz s cxiso^ znso A fc®m*^t$mm&*iomoi/uztez£?izmZs sod© 

Stt^Isimbfeo O^Smg/mlCgfi^tl^^tr^^lSO/zlTObfc (HK^4.5%) o 

mmm 3 5 5kDa z^mftm&x u x?- u >yu n-;K^fpfflm^sb bra 

BS^ : 5CHTM(2URa)-rhG-CSF^#^ 
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50nol/L!) AJ&ISffitt (pH 7.5) f3.9mg/ml{Csi^bfe##^5T-^^tL2. 
rhG-CSF§£#fr S0jul&mfam8'Zmt>ntzS.2iag (SajCl^Hfc MOW) 
©PEGglzHi*: [5CHTM(2URa)] SSijbOU 120w)lA©7k*<b*«>3f{^ b V •> A 10 

gffittl 1 fcE«©£ffiT?SDS-PAGE&fr K UHPtS6<*«DM> K*«tBbfc. 
Hffl6^ 3 6 5kDa Z*«^ttS* U x 1/ > if » 3 -;HWMMft* £ fc h Mft 

B&^f : 5CHTM(2EA2)-rhG-CSFil#ft 

fg%ftl OeDfc^t) lOOmg(O.Olmmol) £1.0ml©^b^l/>£^8?U NHS 
3.5mg (0.03mmol) „ DCC 6.2mg (0.03mmol) febD;^ 7;^>^^ 0°C7?90 
^ *©*£ST?21$M«#U' SJt^*^x^;Uo:-x;Kc?iSTUfeo fife 
^£Mffi£«:UTNHSx*x;i/£56.5mg#fc (M56.5%) „ 

50mol/l*) A,®®®®. (pH7.5) T?3 . 9mg/al MM U 5 -£f# £ ft 3 
rhG-CSF^#ft 210^1(c4.2ing . (gfiltl^U^fe t) 10^;u) ®±gBNHS^^^;i/ 
SSyiPU 4°CC-g#KJfc£*feo £ffiift£Sephadex G-25£^A (NAP-5, 
Amersham-Pharmacia Biotech*!) T*20mmol/L@^iiil» (pH4.5) £|£ffitt£& 
U i^l>"CSP Sepharose F.F.ft^A 0.7ml (Amersham-Pharmacia Biotech}±) 
T?»Mtfeo 75mmol/L~lmol/Lc7)^b^ h U * A&^tH^ffifrJftf »iti U 
0.31ag/ilCDBfl«jf»*^trB^S965AilWfc OK¥39.6%) „ 

ISSfitt 1 1 fcE»©;frffi-eSDS-PAGESfTl\ l~3#^«g£r#0^> Kfcflfcg 

<y;i/»JiHPLC«-«f> 

TSKgel G-4000SWXL#^A£fflV\ H» 1 1 fcH*«:l/T&*f tfco 
ft«f«fH : 42.2# (lft^m&m 
40. 6# (2#^*£i§rtfO 

fdfeftl 3 7 5kDa 2*m^«M* iJx^l/>irij3-^-^D^ >f$# 
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BS^ : 5CHTM(2UA) (fc£0J«3 7) 
100 mg£>cis,cis-l 1 3,5-i'^D'\*-!J-> h 'J p< # y-;i/£j&7kDMS0 23 mlfc 
tert-:7h*^*y£A©tert-7*y-;i/»«(l mol/L) 958/U 

rnvx-iemmmnLtzo '>u*y;i/*7A-c«»u r 

HB(C^-r<b^4 22ig*#fc (IR*13X) o 



< 1 H-NMR^«f (DMSO-de, 300MHz)> 

(5 (ppm): 0.5-1.9 (m, 9H), 1.48 (s, 9H), 3.36 (d, J=6.4Hz, 2H), 3.39 (d, 
J=6.4Hz, 4H), 3.95 (s, 2H) 
<M#*f (FAB-MS) > 

mmm •. (my 289 

Ittl : C 15 H 28 0 5 = 288 

867 ig©±8Bfc£4fc&77l'=r>#B&T> fl^TK^-fe h- h 5ml fc&PU 
-ec-sDSC 1.95 g, m^X DMAP 526 mg *»J0U £S"?»««#Lfco Rfo 
***#U HD<7k#Lfc 0.1mol/L«^%MiPU JM^?"l/>-?»mUfco 

£1.84 gfffc (&fift) o 




HO 
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<'H-NMR##t (CDClj, 300MHz )> 

6 (ppffl): 0.7-1.9 (■, 9H), 1.47 (s, 9H), 2.82 (s, 8H), 3.37 (d, J=6.0Hz, 

2H), 3.93 (s, 2H), 4.17 (d, J=5.9Hz, 4H) 

<f?fi##r (FAB-MS) > 

mm : (M-tert-butyl+2HV 515 

HaSiiMI : C 25 H34N 2 0 13 = 570 

1.84 g(D±mt^^26mWm<t^9U>izmm^tz 0 -e«1^33g©niPEG-NH 2 

(B*«ue (no m.) *<gtst&<t*3-\s>®m wmizmru %cd'&, tea 935 

fe@^*i73mi® h »j yfrxumm/mbtrisy/Tk (500/500/1 m&mm 
iz®mu £wcm®mn\ytz 0 s.mm^mmmm^mi- h y *? kimmt*' 

IttETPfcafeU Sfe^tt 33g£f#fc 0 dft£1000ml®DEAE-Sepharose F.F.^v 
A (Amersham-Pharmacia Biotech^) 1?mm\Z fcHtttlUKU gftt) 13 g 

<'H-NMR#Ut (CDClj, 300MHz)> 

<5 (ppm): 0.6-2.0 (m, 9H), 1.75 (m, 6H), 3.28 (m, 4H), 3.38 (s, 6H), 3.62 
(s, 8nH), 4.02 (s, 2H), 5.28 (t, J=4.8Hz, 2H) 

TSK gel G-2000SW It #57A£ffll\ $mmitW&<D2kft"eWl%.\s&o 

mmm 3 8 5kDa 2*mftt$.%*x u u > y g a -^ra^x.^ t h -r > 

: 5CHTM(2UA)-rhIFN-/? 
»#|J3 7©<b-&$l lg(0.1mmol)£\ 10.0ml<D^b^^U>t?gj^U NHS 
34.5mg(0.3mmolK DCC 62mg(0.3inmol)^j!]n^; 0 o C-ClB§P^M^bfe^ 2^^ 
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^Jfe0* 3 7 ©fls^ONHSx £650mgf#fc ( ©$65% )„ 

M^T, x^l/>^U n-;i/«J:tfJgftl^ h »J £A£^tr20mmol/LU 
®MW7.&)'emmVtc&%M6-Z®(>>nZrhm-/3®m lOmKLlSmg/ml)^ 
±IBNHSx\^^;u^l47.3mg(M6® 1 ^MzMLTZttWMx., IVH-Mfc 
S^&Ufco SfSrS lOml^Sephadex G-25*^A (Amersham-Pharmacia Biotech 
tt) ■ex^i/>^Un-;i/^tf20mmol/L»)^^»^ (pH6) fclS«**£8tU 
12ml^|fl]lKtfco £*l£CM-Sepharose F.F. £^ AlOml (Amersham-Pharmacia 
Biotech**) t?«»U 2.3mg/iol©il$&|£^tf l.lmlSfffe (W21.450 „ 

TSK gel G-4000SW„*7A&ffll\ HflBWlfc W*CDjfe#-e^«f Ofc. 
40.2# (2#^S§i§r#) 
XKfl 3 9 5kDa 2*H^lKS^ 'Jxfl/^ij 3 -;i/0fpJruGD3^p< 

mm 

: 5CHTM(2EA2)-KM-871 

20mmol/L»3^Mr*(pH7.5)T'2.6mg/ml(Z^^tfcKM-87mM 0.5ml (#H 
¥5-304989t3^oT^«[) (3, «0>J36-e^f»nfe<b^5CHTM(2EA2)(DNHS^ 
1.0mg(MSKl^;Kz^bT10^;i/)^p^ N 4°C"C-&£fijfcLfc 0 S 
f&jft 0.5ml£CM-SepharoseF.F.ft^A 1.2ml (Amersham-Pharmacia Biotechft) 
TMKU' 0.59ag/ml©gfltJti$^tf^^ 0.38ml£f#fc (JR*17.1X) 0 

<m%rkm> 

##0"J 1 lOkDa 1*^1** 'JxfU>^"j3 — JI/IB#tf:©£-dc 
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Pfc-t : 10SCM 

ffijg :CH 3 (0CH 2 CH z ) n 0CH 2 C00H 

S.ZalipskyfcG.Barany©^ #7 /*-f XTtrJ 7 T> 

K riw^yOu ^ U x'—X (Journal of Bioactive and compatible polymers 

) 227M (1990^) ] izmbxniTnjjmnsimisfco 
^itty^ b [¥^^aio,ooo, b#*s 

m (80 ftSSISUNBRIGHT VFM-3010M] 10g£ft*& r;i/x>50mlfc}g«¥U tert- 

50°C(3^ai^ ff-^DtSfii^ l.lml^Jp^., -SS»»*«gtt 

DEUKU «BETffi«Ufco $EIMT. 9.2g*lmol/L«{b^ 
HJ$Azkig« 150mHz«U ^SflWIflfeo laol/Lifi® 160ml£ 

"CS£«U 10mlS-C«BE«RiUfe^ 300ml©^i^;^-^;n^^T U £ 

*Ufei*IR*«l£Ete«lbTa6»* 7.5g£fffc (lfc*75Jf) . 

<'H-NMR##t (CDC1 3 , 300MHz) > 

tf(ppm): 3.64(s, 4nH), 3.38(s, 3H), 4.15(s, 2H) 

mm2 lokDa mmm#*)3:?u>yt)zi-)\,®Mfim*.m\i v^y*-? 

B&-«f : lOSCM-rhlFN-/? 

Lfc##m©fti£4&|. l.Og (O.lmmol) *mt*?V >imMU 
7 , ;Hf>MM4's NHS 21.8mg (0.19mmol) £<fctfl)CC 39.0mg (0.19mmol) £iQ 

506.8mgf#fc (Jfc*5O.7J0 0 

flfift (PH7.8) T?»KUfc#%«6T?*§6ft5rhIFN-/?}gifc 3.0ml (0.81mg/ml) 
(3±H3NHS^X^;i/$:16.2mgiPx. N 4 0 C-e-M&&jfoLfco Rj&m%>f)l 
Jtii*^ASephadex-G25 (NAP-10 N Amersham-Pharmacia BiotecM) fcffl^T 

83 



WO 01/48052 



PCT/JP00/09159 



ffiWSUfeo ?)mm-cmt>titzmft 4.5ml£CM Sepharose F. F.^A 2.0ml 
(Amasham-Pharmacia Biotechft) tiligU O.OSM.Qiol/UHb*- h U £A£ 
t««tSttlUco 0.22mg/mKDi»^tfli^ 4.0ml*|HllRUfc (ifc 
W.250 o 

isusw 1 1 1 mm iz ft%x u > * u ^ ^ u > ? u n -;i/#i ~3^^^ l & « 
<y;u?i3iHPLC^*f> 

TSK gel G-4000SW tt *7 A2*4flJV\ H«#J 1 1 tlB^ 
: 44. 2# (l#^££ft) 
41. 0# (2#^lji£i§rf*0 

#%0|J 3 lOkDa U if - U > ^ U u-;H#fli$a^^^ b bSMifcu p 

B&^f : 10SCM-rhG-CSFifi»f*; 

50mmol/LD UfflmW. (PH7.5) T-4.Omg/mlt3MUfc##0iJ5^#6ft£ 
rhG-CSFI£a|ft 2.5ml(c21.3mg (^SflH^fc D4^» <D##0iJ2 tmmiz 

UTi#e.nfeioscM©NHS^x^;i/>£^inu, 4*CT?-g«sj^^^fco aforS* 

20mmol/Li1^ijifM (pH4.5) T*¥^{bUfcSephadex G-25£5>A (NAP- 10, 
Amersham-Pharmacia Biotech^) fciligU 4.0ml Ufco £ft£SP- 
Sepharose F. F.*7A 10.0ml (Amersham-Pharmacia Biotech^) (ciligbx 
50~300mmol/L©^b± r U A*StrM«8rCfcWUfco iftftfrfc^ U 
22.5il£|a|JKU *<Z>-5-&llil&*»U 2.Qng/Bl<OiW«J*^tr»* 860/zl 
fcfffc (OT34.4X) o 

fliStfiJ l l £Pitt©£as-csDS-PAGE&m\ i~3^^©;t> Y&mu 

Ufco 

<y;i/J8aHPLC^«f> 
TSK gel G4000SW xl *-7A£fflV\ fUfeWl 1 t»UTMl/fco 

«M«i$n : 42.0^ iifrf-m-etm 
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39. 5# (2^jg^fr) 
4 lOkDa 'J xf - U > ^ »J n —M&fa <b :>Cu, Zn^* -/S-* 

: lOSCM-bSOD 

■7^Cu,Zn§yS0D}g$t (2.0mg/mU 50mmol/L(5 (pH9.0) N ftftft&ag 
10 1.0mHc##^J2tTO{3UTff e>nfclOSCMONHSx^^;i/ 18.8mg (gfi 
*l*;i'&fc»)15 J E;i/) £;&d* n 4°C*e-®&£/fo<*-&fco d©afor&£ 
2.0ml<DSP-Sepharose F. F.ft-^A (Amersham-Pharmacia Biotechft) -e*f£!£U 
feo O.Wl.OmolA^^b^-KU^A^^tfM^-e^mtfc^s *^tfi>SOD£ 
^iftt^W^igiU 5.9mg/ml©}gr#£120//l*#fc (iR^35.4X) o 
l3CuS0 4 , ZnS0 4 2kM£=&4\ lOnimol/Lfc^Si^tCjljp^TfSttSIejmUfeo 

•%MM 1 1 ^iBUtaHk^T-SDS-PAGEfcrnv l~3#^££ffl>;(DA> K^fil^ 

##^ij5 ^^.Mt vmm?u=.-%mmi- (rhG-csF) mmfcvmm: 

1H9IJ#^ 3 tf\bfe7^ y g?|E?iJ £ * f £ hG-CSFO m i©XU*->£7 
5x>£ N 3#@©P-f i<>*ZU*->lZ s 4#g0£ r 'JS/>£^P$/>£ N 5 

LfcrhG-CSFt£#ft£, ^&¥7-96558£g3i$©;5&K <t 0 Lfe» 

±te©rhG-CSF^^^u- KfSDNA^tf 75 7 ^ r*pCfBD28£{£;£-r£ 
*)J§SW3110strA#; (Escherichia col i ECfBD28 FERM BP-1479) £LGtgtl!i [/t 
^bMJ7F >10g, g£«x**5g, m<ti- h 'J -7A5g, ^m-^lg^TKlLtc 
i^U NaOHT-pH£7.0£f £] WC, 18B#|gJg&U 5ml £25/* 

g/mlO h U 7 h 7 7 > fc50vag/mlCDT> Mi, "J >£^trMCGigi& (NazHPO, 0.6& 
KH 2 P0 4 0.3X, ^b^KU^AO.SL *if ^7^0.5L MgS0 4 lmmol/U tT* * >B 
Ujug/mU PH7.2) 100ml U 30°C-C-4~8Bf |§tg^^ h U 7" |> 7 r 
^$lS?-e&£3/W > K-;U7'^ (3/?-indoleacrylic acid, JiTFIM 

mt) SlO/zg/mUta*, £ t>lz2~~n®mm*ffi,Vrfz 9 i3#$£8,000rpin:, 
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10#H»itobt*«U 30mmol/L«Hb^ h U 7A*?g$u 30nunol/L h 'J 7 • j& 
&|gfrtt (PH7.5) T*»Ufco 8fe&Bfc*±fi3l8»»[ 3Qnllz!K»U O'CT'10 
#fl8iBW««fe# (BRANSON SONIC POWER COMPANY*!, SONIFIER CELL DISRUPTOR 200, 
OUTPUT CONTROL 2) Ufeo ^j@^$$#^£9,000rpin-C, 30£f^ji<l>#8lLT 

■#aaEfr&-v— 7 r >.e><DJ5fe UU*'Tt;n*S— (BIO/TECHNOLOGY) % 
|g2# N 800H (1984^) ] KUpl; % rhG-CSF§£#ft£tttt} • Ifffi • Wb • H£ 

##0J6 liMIth-f>^-7iD>-/3 (*j£tftirhIFN-/?) 
rhIFN-/?«\ 2k±£ [Biotechnology Letter, ^8^, 605M (198630 3 £ 
[S^fll^JiflllZ : ESfcfcttSJlfi*!*, 135H (1986^) , % 

rhlFN-tf^-h'-f 5DNA£^tf7v7^ HpM-lft««f S*HSK-12*fc£ 
LGTrpAptgife (/n'7> h U 7 r >10g/K Sl§x*75g/k ^7 h U.»>A5g/K 
$Om-*lg/h L- h D 7" r 7 T >50mg/\ s T>\Z*/» >50^g/l) "C^- h'tg 
»Lfco rhIFN-/?OM(z(i2'; y^-^^-fg^f-CMCGAp^ (M9JS*fc:* 
If < sm.VL ^>^i/U>50/zg/ml^^io) fcfflvv 7;m-7xiijS4W^ 
pH*6.5C«l«?bT»0BB2O'C-C^«Ufc. tg#r#tt750rpmT&i:7 U 
«^lLT-xTl/-i/3>bfco %#%*e>$ftliM¥& [DNAx 2# N 265H (1983 

^) ] t*ttm^ : £»iMufco a^a^f>^i^6i-69799{c^^n 

fc?*iSfcftoTrhIFN- 
rhIFN-rtts Bua3rhiFN-/?©S^&£*D, 355H 

U98730 „ mn.m mwb^mnz-.mmzim 

135K (198630 > m«^(5lA] C^Cto-Cillfe, 
rhIFN-y£:3-K-f 3DNA£^tf757i; h*pKYP10ft«#-rS^»SpGKA2flc 
^LGTrpAptgJfe (^7 r h U 7 h >10g/K #$x**5g/h ig<b7 r U <7 A5g/K 
7>u-7lg/K L- h U 7 h 7 r >50mg/U T> 'J >50,ug/l) -£$/-r*tg 
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pH£6.5£$#bTl~2BP^ 37°CTri&#bfco t&#tttt750rpr£iIfc-5 
U ^lLT*^Tl^-i/3>Ufeo i&#M£8,OO0rpniT% 103«il>bTlgB 
U 30mmol/L^b^- h U »>A*$g»U 30mmol/Lh • W (pH7.5) T* 
»bfco ft#g<**±Ett«ifc30mlfc«»U 0 o CT-10^P B 1^M# . 
(BRANSON SONIC POWER COMPANY*^ SONIFIER CELL DISROPTOR 200, OUTPUT CONTROL 
2) Lfeo &jg#$®^£9,000rpin-t\ 30#|igS£<fc#8i bT@<*a&£^fco 

(BI0/TECHN0L0GY) > 2=g, 800M (1984^) ] £i£D, rhlFN-y • ££( • 

: 5PEG 2 GABA 

CH 3 (OCH 2 CH 2 ) -O 

>-N H O 
CH 3 (OCH 2 CH 2 )„-0 

¥^i^fi5,ooo©^y^ hm;'jxfi/>^ij3-;i. [a»fli (*) a 

;wt*T?90~95'Cfc:iinfSftU «D@ 4ml£|&£bfco 5D*iaiB«U 
&"etitm&s mjisTZfr 36mg, tl/*a7-J/-774A lgfcflniU 3B« 
zfcaSEbfe. 3,OO0rpB;Ti&&#*U ±i^yif;H-r 

;i/C»TU £$bfctfef8£II|iKU «Eft«bfeo f#e>ttfcG£*&#lg£y- 
7*5 yg&$? 30mg£#fr0.1mol/L(i:?MM (pHlO.O) lOmlKJgfBU 4°C 
t?3BSSJ6bfco lmol/L^4inx.TpH^l~2{C^bfc^s ^PO*MT- 
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MS 930mg£[i]iKb£o £ft£930il©*fc?g#u 80ml©DEAE Sepharose F.F. 
Jj^A (Amersham-PharmaciaBiotech^t)T-MLfeo SfltJ@#*la|JKu lmol/L 
igK-epHl-2tS|gUfc^s ®£fi©*DD*;i/AT-»tf5U Mfflilfe, 

618mg|§fe (W62%) o 

TSK gel G-2000SW It ^A£flH\ bfco • 

: 12.4# 
<'H-NMR^Kf (300MHz) > 

tf(ppm): 2.38(t, 2H, J=6.92), 1.95(m, 2H), 5.66(brt, J=6.33Hz, 1H), 
4.43(brm, 2H), 3.38(s, 6H), 3.64(brs, 8nH) 
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1. ¥-ffimmizft<z>mftm&*$mtz&iz2*(Di$im* vr^^y? 
}±c3dgj ii ji # * v t & w -r 5 * ss/sts £ w -r s sic ^ & njig 

2. ¥®«iiW(DJi^^^^W1-5S^ ^ (II) 

R 13 

[s*»k R ,0 i±(CH 2 ) u (3;*, uttl~10©««*£f ) S/=ttCH=CH-(CH 2 ) u „ 
uattO-8©fiE»*^-r) 

w(±o, s, CH 2 *fc(±NR 14 R 14 (i7K^^*fe{±fSM^;i/^;i/=£^-r) 

i3«©#tt3!# U 1/ > ^ ij -frMo 

4. j£ (I) 
(R'^-X'Wff-XHL 2 ), (I) 

M(iOCH 2 CH 2 , 0CH 2 CH 2 CH 2 , 0CH(CH 3 )CH 2 , (0CH 2 CH 2 ) r -(0CH 2 CH 2 CH 2 ) s rfcitfs 
ttl^-SfciiJI&oTx e«©iE©fi»fe*1-) £fc(i(0CH 2 CH 2 ) ra - 
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[0CH(CH 3 )CH 2 ] sa (S+x ra%£Vsal±?ft?nmmr&£mtmmx*&2>) Z$k 
U 

nliffi£©iE©3gffc£^U 

x'ttte^s 0, s, mi/^ o(ch 2 ) u U4\ tai±i-8©fi»*^-r) > (ch 2 )u,o 

U>K tbfcfcf&IBtafcl^re&3) > NR J U*, R'tt^jRm^^fettffift^U 
> R 4 -NH-C(=0)-R 5 [5$«k R 4 tt*Sl^ >£fcttO(CH 2 ) tc U 

»k tc{*HuHBtatlRl«T-$)5) £SU R'ttlS^ T^Uy^tcW U<K 
R 5a &M££fc£7;i/*U>£^-f) , R 6 -C(=0)-NH-R 7 [it<K R'ttlg^ 

T;i/^l^>tfc(iR 6l 0 (ifccK R Ga (±ffHBR Sa t|5imT-$.S) *£U-R T tt*g^ 7" 
^^rl/V^fettCCH,)^ tdi±alI3tafcP*-Cft5).S^-r] , R 8 -C(=0)-0 

(^•fs R 8 (iiIfaR 5a ii|5iaT-*S) *fettO-C(=0)-R 9 (5$^ R , tttfriBR s *fcl5lSS 

X 2 {iiK^ 0£fctt(CH,) ta 0 (stFK te&mm*t®m-?&Z) SgU 
JPtt££3:fctt7>H/*U>&£U 2o©R 1 -M n -X , 43J;mo~3o©X 2 -X 3 -R 2 a:^ 

St.. 

6. n#10~100,000-e&!K r*J:Vsafem3ra*J;tJ c sa*s|5l-t fctt^^ 

or, l-ioo.ooo-efc m #<oi&wm imzfciz simnsKofttm* u 
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8. L#5t (II) 

(it** R ,0 «:iitilBhPJiiT-&tK R l \ R'^.tt/R'ni^n^nBufatleiaT**) »)> 
WfiilugB t jfc 5 ) T'3l£ ft 5<b-&» ^TksjtJK^ £3~5{I|ifcV^ST-& 5 
sit #©i5ffl?l§ 4 7 V> 1*n*»Cf 3«<D^tt^* U 7^* U > ^ ij n -;u 

io. ^fi^5oo~i,ooo,ooo-e$.Sfli^©iBH^ iii~9iM©^-rft^ 

HaHfg US- 1 0S©V^"fft3!p{3fBie©^M^ , J7';i/^l/>^U.n-;i/^T* 
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12. £.mm&*v^m#mm. h*^>*fett*;^>t-afe5 

13. m*<D$mm i i JBiB«go{b^gp^ u 17* v^Mt zmMo 

14. itmm^^^y^ k#s ^ x □ ym^it^mm^nr^t'^ 

is. o^-7iP>ism< i{i<dss#©$sb^iis~i oil 

16. >^-7iD>SW >^-7xP>-/?T'$>-5IS*©t5ia^ 1 
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SEQUENCE LISTING 

<110> KYOWA HAKKO KOGYO CO., LTD 

<120> Novel branched polyalkylene glycol derivatives 

<130> 11265W01 

<140> 
<141> 

<150> JP 99/366312 
<151> 1999-12-24 

<160> 3 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 166 
<212> PRT 
<213> Hominidae 

<400> 1 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe 
1 5 10 15 

Gin Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr 
20 25 30 
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Cys Leu Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys 

35 40 45 

Gin Leu Gin Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr 

50 55 60 

Glu Met Leu Gin Asn He Phe Ala Leu Phe Arg Gin Asp Ser Ser 

65 70 75 

Ser Thr Gly Trp Asn Glu Thr lie Val Glu Asn Leu Leu Ala Asn 

80 85 90 

Val Tyr His Gin He Asn His Leu Lys Thr Val Leu Glu Glu Lys 

95 100 105 

Leu Glu Lys Glu Asp Phe Thr Arg Gly Lys Leu Met Ser Ser Leu 

110 115 120 

His Leu Lys Arg Tyr Thr Gly Arg He Leu His Tyr Leu Lys Ala 

125 130 135 

Lys Glu Tyr Ser His Cys Ala Trp Thr He Val Arg Val Glu He 

140 145 150 

Leu Arg Asn Phe Tyr Phe He Asn Arg Leu Thr Gly Tyr Leu Arg Asn 

155 160 165 166 



<210> 2 

<211> 146 

<212> POT 

<213> Hominidae 

<400> 2 

Cys Tyr Cys Gin Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys 
1 5 10 15 

Lys Tyr Phe Asn Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr 
20 25 30 
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Leu Phe Leu Gly He Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg 

35 40 45 

Lys He Met Gin Ser Gin He Val Ser Phe Tyr Phe Lys Leu Phe 

50 55 60 

Lys Asn Phe Lys Asp Asp Gin Ser lie Gin Lys Ser Val Glu Thr 

65 70 75 

He Lys Glu Asp Met Asn Val Lys Phe Phe Asn Ser Asn Lys Lys 

80 85 90 

Lys Arg Arg Asp Phe Glu Lys Leu Thy Asn Tyr Ser Val Thr Asp 

95 100 105 

Leu Asn Val Gin Arg Lys Ala He His Glu Leu He Gin Val Met 

110 115 120 

Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys Arg Lys Arg Ser 
125 130 135 

Gin Met Leu Phe Arg Gly Arg Arg Ala Ser Gin 
140 145 146 

<210> 3 
<211> 174 
<212> PRT 
<213> Hominidae 

<400> 3 

Met Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu 
-11 5 10 15 

Lys Cys Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu 

20 25 30 

Gin Glu Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu 
35 40 45 
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Val Leu Leu Gly His Ser Leu Gly He Pro Trp Ala Pro Leu Ser Ser 

50 55 60 

Cys Pro Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu His 

65 70 75 

Ser Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly He 
80 85 90 95 

Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val Ala 

100 105 110 

Asp Phe Ala Thr Thr lie Trp Gin Gin Met Glu Glu Leu Gly Met Ala 

115 120 125 

Pro Ala Leu Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala 

130 135 140 

Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala Ser His Leu Gin Ser 

145 150 155 

Phe Leu Glu Val Ser TyrArg Val Leu Arg His Leu Ala Gin Pro 
160 165 170 174 
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